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ABSTRACT : NEW MATERIALS compound shown by formula I [R-| is COOH, CONH 2 , CN, tetrazolyl 
or (substituted) aryl; R 2 is (substituted) aryl or heterocyclic group; R 3 and R 4 are H, lower 
alkyl or (substituted) aryl; n is 0-2; X is O or S; Y is single bond or NH; Z is C(A)H (A is H, 
halogen or OH) or CP with the proviso that when A is H, is aryl or tetrazolyl and R 2 is 
aryl]: 

EXAMPLE: (R)-N,N-Di-(n-amyl)-3-carboxyl-2-(n-tolylcarbamoylamino)-propanoic acid 
amide. 



USE: An antagonist against cholecystokinin and gastrin acceptor. 

PREPARATION: An co-2-aminoalkyldicarboxylic acid is protected with a carboxyl 
protecting group R 5 and an amino protecting group R 6 to give a compound shown by 
formula II, which is condensed with a disubstituted amine compound to give a compound 
shown by formula III. Then the protecting group R 6 is removed and then the resulting 
substance is reacted with an acid chloride to give a compound shown by formula IV, which 
is deprotected to give a compound shown by formula V. 
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R1Z (CH2 ) nCH (CONR3R4 ) NHC ( : X) YR2 [I; Rl = C02H, CONH2 , cyano, tetrazolyl, 
(un) substituted aryl; R2 = (un) substituted aryl; R3 , R4 = H, alkyl, 
(un) substituted aryl; n = 0-2; X = O, S; Y = single bond, NH; Z = CAH, CO; 
A = H, halo, OH; provided that when A = H, Rl = aryl or Rl = tetrazolyl 
and R2 = aryl] , which are antagonists of cholecystokinin (CCK) or gastrin 
receptors, are prepd. Thus, carbamoylation of (R) -R5 -Asp-N [ (CH2 ) 4Me] 2 
(II; R5 = H) .HC1 with m-MeC6H4NCO in the presence of Et3N in CH2C12 gave 
65.2% II (R5 = m-MeC6H4NHCO) . Title compd. (Ill) in vitro inhibited the 
binding of [3H] -CCK- 8 to CCK-A and CCK-B receptors of a mouse spleen and 
brain, resp., with IC50 of 200 and 43,000, resp. Approx. 130 I were 
prepd. and addnl . 46 I were similarly tested. 
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= alkyl<(l-8)> / cycloalkyl< ( -8) > (SO) / Ph (SO) / 
naphthyl (SO) / 23 / 47 / 71 / (EX 226 / 230 / 231) 
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A mi no acid amide derivs. of formula (I) are new: 
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(CH 2 ) n -CHCONR s R 4 



NH-C(=X)-Y-R 2 
U> 

R, - COOH, -CONH 2 . -C"N, tetrazolyl, or opt. substd. aryl 
R 2 = opt. substitu. aryl or heterocyclic gp.; 

lower alkyl, or opt- substd. aryl; 



H, 



R s and R 4 = 
n = 0 or 2; 
X = O or S; 

Y = single bond or -KH-; 
Z = -CH(A)- or -CO-: 
A = h, halogen, or OH; 
provided that when A is H, 
is aryl. 



Ri is aryl or tetrazolyl and R 2 



USB 

(I) inliibit the receptors of cholecystckinin (CCK) and 
gastrin and are effective in treatment of anorexia, 
pancreatitis, pancreatic cancer, cholecystitis , spasms of 
cholelithiasis, irritable enteropathy and gastric ulcer. 

(I) may be administered orally . nasally, intravenously 
or subcutancoualy at a single or divided dose of 0.1-300 
(pref. 1-100C) mg per day. 

PREPARATIO N 

(1) (R, = -COOH; Z = CH(A)-) may be prepd. from 
cpds- of formula (III) on hydrolysis. 

R s OOCCH(CH 2 )jp ClICONR,R 4 

A NH-C(-X)-Y-R 2 
(IH) 

R5 = carbox y-protectin g gp. 

(I) (K, = -CONHjj; Z - CH(A>-> may be prepd. from 
(III) by amide formation reaction. 

. J032942S3-A+ 



(I) (R, = -CN) may be prepd. from (I) (R, = -CONH 2 ) 
on dehydration. 

(I) (R, = tetrazclyl) may be prepared from 
(I) {Ri = CN) on reaction v.»ith an aside agent, e.g. 
trimethylsilylazide or NaN,. 

STARTING MATERIALS 

(III) may bfi prepd. from 
R 5 OOCCK(A)(CH 2 ) n -CH(COOH)-NH-R^ (R 6 - ami no-protecting 
gp.) on reaction with a di-substd. amine and subsequent 
de protect ion of the amine. 

EXAWPLF 



A~soTn. of 550 mgr (1.02 mmol) (RS)-N . N-di-(n-aznyl)-4- 
benzyloxycarbonyl-4-fluoro-2 - (2-indolecarbonylamino) 
butanamide in 20 ml MeOH contg. 2.0 ml 50% AcOH was 
treated -vith 72 mg 10% Pd-C, stirred under hydrogen at room 
temp, and then passed through "Hiflo Supercell". 

The product was worked up to give 422 mg (92.1% yield) 
(RS)-N , N-di-(n-amyJ)-4- carb oxy - 4-fluoro- 2 - ( 2 -indolecar ton y 1- 
amino) butanamide. m.pt. 1 55-157<>C . (4ppW52DAHpwgNoO/0) . 
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65.2% II (R5 = m-MeC6H4NHCO) . Title compd. (Ill) in vitro inhibited the 
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NEW MATERIALA compound shown by formula I [R1 is COOH, 
CONH2, CN, tetrazolyl or (substituted) aryl; R2 is (substituted) aryl 
or heterocyclic group; R3 and R4 are H, lower alkyl or (substituted) 
aryl; n is 0-2; X is O or S; Y is single bond or NH; Z is C(A)H (A is 
H, halogen or OH) or CP with the proviso that when A is H, R1 is 
£l%yl or tetrazolyl and R2 is arylj. 
EXAMPLE: (R)-N f N-Di-(n-amyl)-3-carboxyl-2-(r»- 
tolylcarbamoylamino)-propanoic acid amide. 

USE: An antagonist against cholecystokinin and gastrin acceptor. 
PREPARATION: An co-2-aminoaIkyldicarboxylic acid is protected 
with a carboxyl protecting group R5 and an amino protecting group 
R6 to give a compound shown by formula II, which is condensed 
with a disubstituted amine compound to give a compound shown by 
formula III. Then the protecting group R6 is removed and then the 
resulting substance is reacted with an acid chloride to give a 
compound shown by formula IV, which is deprotected to give a 
compound shown by formula V. 
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seem 


/C.B* 
^CB, 




■p. >71*(©ffltt) 
[a)J , - 5 -IU.34I.S 
(e. L. 023) 


C,',B,.R.0,-BCC-I/4B,0 
rtH»:C 53. 61:B. 6. 75:8, 6. 62; 

C«. 12. 17 
H*tt:C 53.70:B.6.T9;B, 9. 81; 

Cfi. It, 42 


It-vi 


(8) 
B 
(0) 


CO.Ke 




/C.B.. 
" HfN C.B.. 


0. 85—0. 95U. 6B). 1. 18—1. 8Kb, 12B). 

2. 98—3. 74U. 6B). 3. 74(». 3fl). 4. 1 4 (a. IB). 

9. 73(br. «. 2B) 


■P. >56* 

Ca]»- 5 -2.l±0.4 
(c. 1. 016) 
[a3».. *5.8±0.5 


C..B..B,0.*BC4-L/4B.O 
ttJ6T*:C 55. 03:B,9.70;B, 8. 56: 

CC. 10. 83 
«m:CSS. 16;B.B. 51:8. 8. 78; 

C4, 10. 74 
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K - 2 SICTiS&ifi&ft'* LTtSftJ L 

!B£ffi1»*H<tt*i*»dKtt* ******* 
d?^Tx-f^«L/:», 1 N-SI 

tty-/t7/Ki , itttL(pH 1 0.0), *StfT# 

ggtfflJ 

S)-N,N- f /-(n-TU)-2-r;/-4 

^yj|7i K^K«(C3 3- i)(4 3 0if, 1 **o 
1) % hyxf>PT^(3 0 6tffi, 2.2aiol)£ 

jfi<b> ^u^o. 5 *^T2-^ 

^ K _ , v ij a, # v g* 7 o y K ( 1 9 7 1 . 1 
oO'&ftl^-C^^tc^S^^L. » 4 RUBRIC* 

( R )- 4 -(^i h 4- -> - /U) - 2 - [N - (a 

- h ij A 7 * - A> * * & '* * * * > - 7 * ^ 3- 
~f 9 y St 7 i =■ ^ • A f- frT I K<[ 4 a] - 1 
5 819, 6 5.690*#*: 0 H»lcL"C[4a]- 
iv, [4a] - v^il/t, CtLZOtomfe&Z&A 

Boc-T I /)-4--<S'«*A'**'*+S'^* * 
7i K([2»]-i)(4.3 6^ 10.2iM)^ 

ft 10% Pd-C t^fttt^^^8iiiS«l-a 

icarns-s^r*, (r)-n-7*-a, 

-N-/*H—2-(N-Boc-T $ / )- 4 - * 



?IBfl¥ 3-294253 (14) 

(2 : 8)]t5CtKJtO, gtfj£l£«?JN, N 
_ _ ( n - 7- > tl,) - 4 — *0 5*A>;i-4-i'#'rt'# 

4 7 5«, B8.5«)iHfc 4 l3«KLT[4a] 
2) (R)-N->-f-^-N-7*-^~4-J« 

i*K*S([3a3-iii)<l 7 3 0.6aaolK MJ 
xf*7iy(18 4/t|, L-3 aaoi) £rtEift*£ 

ft* * ^Ti- h V v * * 

5/Tt-K84..1tf«s 0. 6 2 a*ol)*:J«j*.|Sl 

,1,** XT i K(C5a]- i )(3. 4 3ff>« 

tlSfcfc^: 4 (C^i" 0 



n ISIW 3-294253 (16) 



Ho. 


m 


'H-NMR 
6 (200MHz. CDCC) 


■pCC) 

[a J D \ (CBCC.) 




<».s> 

A. (n) 


R. 


CYR, 

ii 

% 




4- i 


(B. S) 
F 
1 


Bz 


^2Xjp^»co 

H 


/C.B,. 
X C,R,, 


0. 88(t. 6B. J«6Bz), 1. 20—1. 70(a. 12B). 
2. 15-2. 60(a. 2B). 4. 90-5. 45(e. 2B). 
5. 14. 5. I9U*o a. 2B). 6. 90-7. 70(>. 11H). 
9. 30. 9. 33(t.o a. IB) 


a 


C.,B..IjO.F 

ttUff :C.69. 2S;B. 7. S0:H. 7.82: 
F. 3. 53 

XMtI:& 68, 97:B. 7.39;N. 7.55: 
P. 3. 19 


4a- it 


(R) 
H 
1 


Bz 


R 


/C.H. 
(P)-C.B*(0B) 


2. 30— 2. 80(a. 4H), 5. 02(a. 1H). 6. 80—7. 65 
Km. MB) 


ap. 188-191 
laec. t 


C,.B,,O,N,-0. 25B,0 

UWff -r 72 28-H 5 34'R 7 67 

Miff :C, 73.41 ;B. 5.31:1. 7.51 


4 a- in 


<R) 
S 

(1) 


CO, Me 


-CSMH-/o> 


/ C«H i 
N CB, 


1. 56-2. 28(a. 4B). 2. 38(t, 3B). 3. 26 
(a. 3B). 3. 55(i. 3H). 5. 31 (a. IB). 7. 05 
-7. 65(>. 9B). 7. 06(i. IB). 7. 75(b. a. IB) 


m («att) 

[a]* 1 -T1.I±I.I 
(c. i. 002) 


C,,B,,l,0,S 

tt*«:C.63. 13:B. 6.31: 
1. 10. 52;$. 8. 03 

*»tt:C, 63. 27;B. 6.47: 
I, 10. 49;$. 8. 16 


4a- iv 


(R) 
H 

(0) 


CO. He 


-COKH-Zo) 


/C.B., 
N C.B,. 


0. 76—0. 95(a. 6B), 1. 04-1. 76<a. 12B). 
2. 67 — 2. 94(a. 2B). 3. 14 — 3. 52(a. 4B), 3. 64 
(a. 3B). 5. 2S(a. IB). 6. 61(a. IB). 6. 88— 
6. 95(a. IB). 7. 08-7. 50(a. 3B). 8. 02(t. IB) 


ap. 85-86 

[<r]J a *25. 6±0. 7 

(c. 1.013) 


Ci.Bi.ViO.Ce 
tt»ffl:C.60. 05;B.7. 79; 

1, 9. SS:C4. 8. 06 
*«ffl:C 59. 89:B. 7.75; 

1. 9. 58;Cfi. 7. 7 9 


4a- v 


(R) 
R 

(0) 


CO, He 


-COHH-^O^ 


/C.B,, 


0. 77—0. 94<a. 6H). 1. 06-1. 81(a. 12B). 
2. 75(dd, IB. J -15. 4Bz. 5. 6Bz). 

2. 9l(dd. IB. J- 1 5. 4Bz. 7. 8Bz). 3. 65(«. 3B). 

3. 79(«, 3B). 5. 28(a. IB). 6. 52—7. 22(a. 5B) 
7. 88(a. IB) 


ap. S6— 57 

[a)J* *S0. 2±0. 7 

(c. 1. 006) 


C, »H » t S»0» 

ItWttrC. 63. 42:H, 8. 56:1. 9.65 
63. 38;B. 8. illM. 9. 70 



g 4 m ») 



ft at* 


t* iS 


•H-NMR 


■ p("C) 




lo. 


(B.S) 
A. (d) 


B, 


B. 




<5 (200HHz. CDCe,) 


ta] D '.(CBC«.) 




(R) 








1. 41(«,9R). 1. 61-1. 93(a. 2H). 2. 09 — 2. 39 


m 


C,,B,«*,0. 


5a- • 


R 

(1) 


CO.B 


Boc 


/C« Hi 

X CB, 


(a. 2B). 2. 28(s. 3B). 4. 38(a. IB). 5. 48 
(a. IB). 7. 25 — 7. 52(a^5B) 


la)** -72.5±l.l 
(c. 1. 008) 


at*fl:C 60. 70:H. 7. 19:1. 8. 23 
XSUfI :C 60. 39 ;B. 7. 50:1.7.99 




(S) 






/C.H » 
X CB, 


I. 4l(a,9R). 1.61-1. 93(a. 2B). 2. 09-2. 39 


j& 


C,tB,»I,0, 


5a- ii 


a 


CO, 8 


Boc 


(a. 2B). 2. 28(*. 3B). 4. 38(a. IB). 5. 48 


Ca]J 3 *73. 9±1.3 


2t*B:C. 60. 70;B. 7.19:8. 8. 33 




(i) 






(a. IB). 7. 25—7. 52(a. 5B) 


(c 0.791) 


%»a:C 60. 39:fl. 7.35:8. 8.04 
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1) fi««2tflKLfc(R)-N,N-^(n 
-Ti^)-2-(0oc-Ti/)-4-*/l" < * 
4 -f9 vf*T I K([8il- i ) (4.099. 
1 0. 6-.ol)*fc**<t> 6 ««)<-»* 

L. Burg««*(5. 3 5*. 2I.2nol)*IST 
-£Kto*T#3B#l«£££**o COSCtt^ 

tjc. iafa**fi*-c)§ifc2fcfr+*o res*-* 

5 A - CS* ; : h**^! • 5)]T 

MHL, iW4«»(R)-N,N-J?-(n-Ti 
^)-2-(Boc-T;/)-4-->ry-y^ 
»TlK([l0i]-l)(3.63f> 93.2«)* 

2) (S)-N,N--^(»-Ti/0-2-(Bo 



C _ T * / )- 4 - y * V fl* T i K 

([8b]- ii)(4. 2 7?. 1 L0 8no1)tlBW 
RtLTfflW ±J2 1 )<t|a]«Uc Lt(S )- N. N 
_ r I 2 - (Boc- T I / )- 4 - 

isT / -7 9 >t&T I K<[ 1 Ob] - ii)(3. 8 5*. 

3) (R)-N f N-'/-(n-Ti*)-2-(Bo 

K ([8s] - v )( 1 . 8 6f% 5««ol)fci:C;Buege 
sttt(2.4 0 9* 1 ■•ol)*ifi{t> * w 1 5 ««) 
lc»*U ±131) tWil£lT(R)-N.N- 
s;-(b-T ? 2 -(Boe-T ? ✓ ) - 3 - > 

T / - yn^-s&T i K((10a]-v)(l.44?s 

82.3 mmm.&*& 5 cs-r. 

4) (S)-N,N-^(n-r^l')-2-(Bo 
c _r • / ) — 3 — # 4 * - 7 a '* m t 
5 K([8b3- vi)( 1 . 8 6*. 5Mol)ttt*M 

±521) tl^tHwLT (S)-N.N-*- 
( r TU)-2-(Boc-ri/)-3-^T/ 
-^o/«y|7 i K([l Ob]-vi)(l. 7 6*, 8 



3. I9<) j fe»fc. GlStaSfc** 5 IC/T-T. 

5) WiSiN 2®5)l^'5tj|^fc(S)-N, 
N _.;;_( n -T I ^)-2-(Boc-T i /)-5 
- A **** -f -< > * ' K([8b]-vi)(4 

OOw, luolK Bur«es8«(4 8 0*?, 2mo1) 

«5(S)-N,N-^-(i>-Ti^)-2-(Boc- 
7;/) . 5 -.>7/-^^yBT; K([ 1 Ob] 
-vi)(3 4 7ig, 9l.l«)*»fc. 

&#a*<** N,N-v^-(fl-T;^)-2-(I» 
j) /V & — tVT i / ) — 4 ^-y^ * 

(RS) 

HCC-CH.CH.CHCOR(C.H,.). ([9]-x) 
H 



(R) 

HC-CHrCH,CHCON(C,H, 



(R) 

NC-CH«CH,CHCOH(C.H,,>, ([9 tt J-ix> 

| rz\ (y-90. 6%) 
HHC0-<O^-Cg 



(RS) 

f(C-CH»CH,CHC0N(C,H7)« RS<* 

| /— v (y = 95. 2%) 
HHC0-(O/ 

ffiWLT«£LA:<fc£^9.]**tf[9b]« 
£tflC[l 0»]fc*t/[l 0b]©«jM«**5K: 
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8 5 



lo. 




1 H — N M R 
6 <200IBz. CDCfi.) 


apCC) 
la ] 0 \(C8C8O 




(8. S) 
A, U> 


B i 


B. 




10i- i 


(8) 
B 
(1) 


CI 


Boc 


X C.B,, 


0. 86-0. 95(.. 6B). 1. 20 — 1. 68<a. 12B). 

1. 44(s. 9B). 1. 72-2. 1SU. 2B). 2. 39-2. 50 
(a. 2B), 3. 06—3. 58(a. 4fl). 4. 65(a. IB). 

5. 45(a. IB) 


ap. 65-86 
[*] 35 *9.1±0.5 
(e. 1.013) 


C.oBjiI.O, 

ft JUS :C. 65. 36:B. 10. 15:1. 11. 43 
?S»)ffl:C. 65. 15:B. 9.92:1. 11.66 


10b- ii 


(S) 
B 

(1) 


CB 


Boc 


/CB,, 
~*N:.B,. 


0. 86—0. 95(a. 6B). 1. 20-1. 68<a, 12), 

1. 44<s. 9B), 1. 72-2. I5(a. 2B). 2. 39-2. 50 
(a. ZB), 3. 06—3. 58<a, 4B). 4. 65(a. IB). 

5. 4 5 (a. IB) 


bp. 65 — 66 
[a}g S -10. 3±0. 5 
(c. 1. 012) 


CioHj tS»0j 

gt*ffi:C 65. 36:B. 10. 15:1. 11- 43 
n&m :C. 65. 10:B. 10. 12:1. 11.63 


10a -iii 


(B) 
B 

(1) 


CK 


Boc 


>C*Bi 
N CB* 


I. 41 (t. 9B). 1. 62-1. 96(a. 2B). 2. 06-2. 37 
(a. 2B). 3. 30(8. 3B). 3. 39(a. IB). 5. 38U. IB) 
. 7. 22-7. 53(a. SB) 


ap. 96—97 

[a ] J 4 -85. 9±1. 3 

(e. 1. 002) 


CitBitltOi 

*t»tt :C, 64. 33;B. 7. 31:1. 13. 24 
Sfifffi'C 64 14 :8.7.24.1.13.21 


lOb-iv 


(S) 
B 

(0 


CI 


Boc 


^/C»B» 


1. 41<a. 9B), 1. 62-1. 96(a. 2B). 2. 06-2. 37 
(a. 2B). 3. 30(«, 3B). 3. 39(a. IB). 5. 38(a. IB) 
. 7. 22-7. 53(a. 5B) 


ap. 95—96 
[a]J 3 *84. 9±1. 2 
(c. 1. 005) 


C. T Br»l>0, 

ft*ffi:C. 64. 83;H.7. 31:1. 13. 24 
^fi9ffi:C.64. 14 :B. 7. 22:1. 13. 26 


10a- v 


(B) 

a 

(0) 


CI 


Boc 


yCifii i 

X C.B,, 


0. 86-0. 95(a. 6H). 1. 20-1. 8S(a. 12B). 1. 45 
(b, 9B). 2. 74(d. 2B. J*6Bz), 3. 10-3. 55(a. 
4B), 4. 90(a. IB). 5. 40(d. 1H, J«7Bz) 


bp. 76-77 
[a]J 3 *26.0±0.7 
(c. 1.014) 


Ci »Bt »liOs 

ltjre:C, 64. 56:B.9. 99:1. 11-89 
3|jMff:C. 64. 44;B. 10.04:1. 11.95 


10b-vi 


(S) 
B 
(0) 


CI 


Boc 


/C.B.. 
^\C.B., 


0. 86—0. 95<a. 6B). 1. 20—1. 85(a. 12fi). 1. 4S 
(». 9B), 2. 74(d. 2B. J*6Bz), 3. 10—3. 55(a. 
4H). 4. 90(a. IB). 5. 40(d. IB. J-7Bz) 


bp. 76-77 
[a] 33 -27.3±0.7 
<c, I. 014) 


C,«B>«liOs 

£tW«:C 64. 56;B. 9.99:1.11.89 
*Sfl!0hC. 64. 26:B. 9.89:1.11.90 


IOb-vi 


(S) 
B 

(2) 


CI 


Boc 


✓ C»Hi i 
S C,B,. 


0. 85—0. 95(a. 6B). 1. 20 — 1. 8SU. 16B), 

1. 42(f. 9B), 2. 38-2. 50(a. 2B). 2. 00—3. 58 
(■.«B).4.S7(o.lH).5.40\d. IB) 


*& 

ta)J 4 - 5 -U.2±0.5 
(c. 1. 027) 


C, ,B».l«0, 

8t*«:C, 66. ll:B. 10. 30:1, 11. 01 
n&m-C 66. 05:B. 10. 15:1. 10.93 



& s m g) 



lo. 


m ft 


•H-NMR | 
5 aoOMHx. CDCtf,) 


BPCC) 

[a) D ',(CBCfi») 




<B.S) 
I. <n) 


R. 


CYBt 

ii 

X 


-<: 


98-« 


(fi) 
B 

(1) 


CI 


^S^f^CO 
B 


N C«B,, 


0. 87-0. 94(a. 6B). I. 20-1. 80U. 12B). 1. 95 
-2. 65(a. 4B). 3. 05-3. 65(a. 4B). 5. 22(ddd. 
IB. J=8Bz. 8Bz. 4. OBz). 6. 97(d. IB. J = 2. 5Bz). 
7. 10-7. 45U. 4B), 7. 65<d. IB. J=8Bz). 9. 15 
—9. SOU. IB) 


ap. 120-122 
[a]J 3 *2.9±0.4 
(c. 1. 008) 


C,«H,*I.O. 

lt»fifi:C.70. 21 :B. 8. 35:1. 13. 65 

nmm-.c, 70. 23:b. 8.33:1. u. 62 


9a-uc 


(B) 
B 

(t) 


CB 


ccYo)-co 
cc 


/C«Bi i 
N CB.. 


0. 87-0. 96(«. 68). 1. 20-1. SOU. 12B). 

1. 95-2. 60U. 4B). 3. 05-3. 65<a. 4B). 5. 15 
(ddd. IB. J*8Bz. 8 HZ. 4Hz). 7. 40(d. IB, J-8Bz> 
7. 50(d. IB, J=8Bz). 7. 65(dd. IB. J*8Bz. 3Bz). 
7. 94(d. IB. 3Bz) 


a 


C,,B,.l,0,Cfi. 

3tWfi:C 60. 00:B. 7.09:1. 9. 54 

CC. 16. 10 
15^ia:C 59. 89:B.7.05:B. 9.41 

ce, 16. oo 


9-t 


(fi. S> 
P 

(1) 


CI 


B 


/CB,. 
~N;.B., 


0. 87-0. 95U. 6B). 1. 20- 1. 70(a. 12B). 
2. 40—2. 60(a, 2B). 3. 10 — 3. 66(a. 4B). 5. 20 
-5. 65U. 2B). 6. 95-7. 7GU. 6B). 9. 30 
U. IB) 


bp. 166-169 


C,*B»il*O.F 

5t*fil :C 67. 27:B. 7. 76:1. 13. 07 ; 
F. 4.43 

nm& 'C 67. 31 :B. 8. 08:1. 12. 94 : 
F.4. 19 
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-(n-7U)-2-(Boc-7i/)-4-i'T 
/ - 79 's&T I K<[1 0$)- i )(2. 0 7 5. 
6 3bbo1)*ii- h'i^f^r; KXX(5.58f* 
i 6. B.»oi)-e£#L*: >^ h + ^x^CSOs 
f^f LT 1 0 OtT 5 BBflfrl&Klt: 

fcst. i$*****E®£*r*o ssanco. 5 n-st 

tKB*##U ifcfM-* (^ + * >ct 2ls))o 
p&x-f Af&fiiS: 2[sIfT?o £*ic#7fc. t&fa£ 

(R)-N.N - ^ - (n- T i A)-2-(Boc-T 
5 / )- 4 -(x h7'/-^-5-^0-^^^ 
5 K([l I a] — i )( 1 . 9 9? s 8 6.0%)^ 

4) |5l«<cLTWitW6Tf#^(S)-N,N- 

* - (n - T $ A) — 2 -{Boc - 7 * / ) - 3 - > 
T/-yP'<^K7 S K<[ 1 0 b] — vi ) ( 1 . 4 

4 »»ol)^t,@WitS(S)-N, N- >--(n-T 
i ;w)-2-(Boc-7 i / ) - 3 - (-r h 7 '/ — a 

K ([1 I b] — iv ) 
(L.21*. 7 6. 4 90*®*.. «3Stt#*3*6 

5) »£#|6-C®*<S>-N,N- *-<n--T 

* AO - 2 - (Boc-7 i y ) - 5 - > r / - *< * 

^>K7i K([l 0b]-vS)(7 6 2i?, 2 anolK 
h <J-ii-yf ^7->'KXX'(2.6 4?, 8 . 0 »ao 
1)£ X / h * CSX ? ^(1 0*fi>l-?S^ L> 1°)**^ 

-7 - ;P)-2-(Boc-7i/)-5-(fh7"/ 
- A- 5 - -f A*)- V»7 5 K([ 1 1 b] - 
v)'<7 6 9 «9« 9 0. 7 ^)j&<?#^n^o 



J* KJ ¥3-294253 (18) 

f#/r 0 ^**>-x-f/l'-7«bl' ^tSfSSL 

2) H«{CLT«ifi«6TafiLT»infc 
(S>-N.N-^-(ii-T $ A)-2-(Boc-T 
W)-4-^/-y^K7i K([ 1 0b]~ 
ii)(2. 3 1 9. 6.3 0»no!)«rfcB%^H<i: 0 
tt£l£B3(S )- N. N-^-(ii-7i/0-2-(B 
oc-7;/)-4-(f h7'/-^-5-^0- 
y ^ yfSc m T i K([ 1 lb]-ii)(2.4 U> 9 3. 

3) K&Fi6 25tt©#&T33$2L*:(R)-N, 
N--^-(n-Ti^)-2-(Boc-7$ / )-3 
- 5/ T / - 7 o '< ^K7 * K([ I 0 a] - v >( I . 
24?. 3. 5M0l)fc h V MJ ***Ti> K 
*X(4.64*. Umo!)*^^ 

7 5*<2)tcig;JhL. 2)£fsIt*<Ci£t£;**> gft^t 
t5(R)-N,N-^-(n-7i^)-2-(Boc 
-7i/)-3-(r M V- A-- 5 - a) - ~f 
v<ymTi K([l 1 a]- ui)(l . 0 5f» 75. 
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» 6 







'H-NMR 


■pv ) 




lo. 


(R.S) 
A. <o) 


B. 


B. 




5 (2008Hz. CDCS,) 


Ca] 0 *. (CRM,) 


Ill- • 


(B) 
0 

(O 




Boc 


.C.B., 


0. 84-0. 9l(t. 6B. J = 6Hz). 0. 90—1. 50<a. 
13H). 1. 50<6. 9H). I. 70—2. I0(a. 28). 2. 50 
— 3. 60<a. 5fl), 4. 24(a. IB). 5. 90(a. IB) 


■p. 100—102 
[a]J 5 *40.8±0.8 
(c, 1. 008) 


C,oH,.K.O, 

3fffi)ffi:C,S8. 18:8. 9. 24:1. 20.73 


1 Ib-ii 


(S) 
H 

(I) 


B 


Boc 


X C.B,, 


0. 84 — 0. 91(1, 6H. J=6Bz). 0. 90—1. 50(a. 
13H), 1. 50(s, 9B), 1. 70—2. 10(i. 2B). 2. 50 
— 3. 60(a. 5B). 4. 24(a. IB). 5. 90(a. IB) 


•p. 102-103 
[a}J 5 -4l. 6±0.8 
(e. 1. 00) 


C t «B» •flaOs 

lt*4J:C.S8. 51:8. 9. 33:1. 20. 47 
HfflffiiC. 58. 44 :B. 9. 23:1. 20. 45 


lU-iP 


(R) 
B 

(0) 


irV 

B 


Boc 


/C» B 1 1 

— #c 

X C,B,. 


0. 84—1. 00(a. 6H). 1. 10—1. 70(i. 12B). 

1. 43(». 9H). 3. 20-2. 60(a. 6B). 5. 08<a. IB). 
5. 97(a. IB) 


ap. 86—88 

[a ]J 4 *9. 2±0. 5 

(c. 1. 012) 


C,»B..I«0. 

ftHtffi :C. 57. 55; B. 9. 15:1, 21. 19 
^aiffi:C. 57. 26:B. 9.01:9. 21.00 


llb-iv 


(S) 
B 

(0) 


N 

HT 

B 


Boc 


X C.B,, 


0. 84-1. 00(a. 6B). 1. 10— I. 70(a. 12H). 

1. 43(t. 9B). 3. 20-3. 60<a, 6H). 5. 08(a. IB). 
5. 97U. IB) 


ap. 88-89 
[a3j 4 -IO-2±0.5 
(c. 1.017) 


C,*B>»l*0» 

If HCfJ :C 57. 5S;B. 9. 15:8. 21. 19 
3SS"Jffi:C,57. 24:B, 9. 18:8.21.13 


lib- v 


(S) 
B 

(2) 


irV 

B 


Boc 


~* X C.B., 


0. 85-0. 95(a. 6B). 1. 15-2. I0(a. 16B), 

1. 44(t. »B). 2. 97-3. 53(». 6B). 4. 60<a. IB). 
5. 50<a. IB) 


ft 

[a ]J 4 - 5 -9.5±0.S 
<c, I. 010) 


C,,B»»B«0. 

3t*ffi:C 61. 73:8. 9. 87:8. 20. 57 
$Sflflffi:C.61. 49;B. 9. 62:1. 20.25 


lU-vi 


(B) 
B 

(1) 


IK 8 

ii V 

B 


Boc 


N CB. 


I. 47(«. 9H), 1. 68-1. 89(a. 2B). 2. 50—2. 59 
(■. IB). 3. 02—3. 20<a. 2B). 2. 19(*. 3B). 
4. 05(a. 1H). 5. 8l(a. IB). 6. 89-7. 3l(a. 5H) 


ft 

[a]* 4 -50. I±1.0 
(c. 0. 937) 


C,,H,.E.0.-l/2B,0 

it*ffl:C. 55. 27;H. 6.82:1. 22.75 

Hdtiffl :C. 55. 14;H. 6.96:8.22.43 


llb-« 


(S) 
B 

(1) 


B 


Boc 




1. 47(*. 9B). 1. 68-1. 89(.. 2B). 2. 50-2. 59 
(a. IB). 2. 02—3. 20(a. 2H). 3. 19(«. 3B). 
4. 05(a. IB). 5. 8l(a. IB). 6. 89-7. 31<a. SB) 


ft 

[a)J 4 «-49. 7±0. 9 
(c 1.00) 


C,,B,«B.0,-1/2B»0 

StHCffl:C S5. 27:B 6.82:8.22.75 

Hfilffi:C 55. 26 :B. 6. 93:1. 22. 45 
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7 



No. 


m m 


'H-NMR 


apPC) 

L ** Jn » \vnw(j/ 




(B.S) 
A. <«) 


B, 


T i V 


R, 


11'*- i 


(8) 
B 

(0 


B 


HCtfifi 


N C,B,, 


0. 78— 0. 88(«, 6B), 1. 14-2. 72(a. 12B). 
2. 48(a. 2B). 2. 92-3. 82(a. 6H). 4. 50— 4. 81 
(a. 28), 8. 29—8. 60(a. 2B) 


ap. 159—161 

[a] J 3 ' 5 +8. 6±0. 5 

(e, 1. 020) 


C,.U> B lf.O-BC0 

gf*ff :C. 51. 93;B, 9. 01:0. 24. 23; 

Ctf. 10. 22 
%m&:C 51.99:B, 8. 82: JT. 24. 20: 

Cfi. 10. 39 


U'b- ti 


<S) 
B 

(0 




HCtfifi 


X C.B., 


0. 79 — 0. 98(a, 6B), 1. 14-2. 72<a. 12B). 
2. 48<a. 2B). 2. 92-3. B2(a. 6B), 4. 50-4. 81 
(■, 2H), 8. 29—8. 60(«, 2B) 


ap. 161—163 
[fflp 3 5 -9.0±0.5 
(c, I. 020) 


C.H.oJttO-HCfi 

it»fi:C f 5I.93:B. 9. 01:11. 24.23: 
rs in 99 

Lit. IU. ZZ 

Hfflffl:C. 51. 77;B. 8. 93:11, 24. 14: 
Cfi, 10. 26 


11* •-»!! 


(B) 
B 

(0) 


it >- 
»Hr 

B 




✓CB,, 
X C.B,, 


0. 75-0. 90(a. 6B), 1. 00—2. 75(m, 12B), 
2. 95— 3. 95(a, 6B). 5. 10(«. IB) 


iStt 


C.«B>.B«0'l/2B.O 
Bt»tt:C.5S. 06:B, 9.57 :1. 27. 52 
*«I«:C, 55. 24 :B. 9. 34 :11. 26.97 


ll'b-hr 


(S) 
B 
(0) 


fi > f)— 

Hr 

B 




~* N C.B,, 


0. 75—0. 80(a. 6B). 1. 00-2. 7S(a. 12B). 
2. 95-3. 95U SB), 5. 10(a, IB) 
(SKttiLT) 




C,*B».I.O-1/2B,0 

St*tt:C, 55. 06:B. 9. 57:1, 27. 52 

£dMtt:C,S5. 18:H. 9. 26:11. 27.03 


ll'b-vi 


(S) 
B 

(2) 


0- 

B 


Bern 


y»C«Bl 1 

— *c 

X C.B,, 


0. 78—1. 00(a. 6fl). i. 15—2. 20(a, 16B). 
2. 95—3. 70U 6H). 4. 65<a. IB). 8. 25-8. 60 
(a. 3B) 


[a] 34 ' 5 -3. 1±0.4 
(c. 1. 038) 


C,.B,,B.0Cfi 

Bt*ff:C, 53. 24 :B, 9. 22:11, 23. 28 
Cfi. 9. 82 

*iW«:C. 53. 01;B. 9. 08:N. 23.11 
Cfi. 9. 54 



[6a3[6b]^»iig-rio 

1) (R)-7^'<7+^»-a-N,N-^-n 
- T t AT « K • ifi»ifi( 1 5 5«9\ 0. 5a.olK 
h '/ xf/PT 5 ^(1 4 6iU«, 1.05 nao!)€r *fl 

7t-K67.6^i, 0 . 5 3 aaoDSr&O** ^ 
STs ttSBSMSJo;***:'^ /StfJfi&'f <c&A 

L*r&> £BE«*IL. teiK^zS* 1 N - STttv - 

fftf 1 N -tftt*iSttTKt£(pH 2. 0 0)*CL. 
*SSr&> Ajftth* 213^^0 ffitiitt*# 

C <D fccDfc'* i"tr i' £r ffl U T l£fl|-f 
5Ci tc J: 0 Stt£f&&KR )- N. N - 
T i A) - 3-*^*+^*- 2 -(■- r *) JU17 



A, *< * 4 to T X S ) - *7 '* • T i K ([6a] 
3 2i9, 6 5 . 2 %)*'®Ko £"JStI«** 
& 8 (-^^o 

2) WigCT4-C^t»n^(RS)-N,N-^-(n 
- T i /V) - 4 — *<>i?/Uyt*ist>A'# — A 
-7/wto-2-(2--f ^ y — ju# - jut 
i/)-*/^RTi K(4-i){5 5 0«, 1. 

o 2««oi)^> ^ ✓ - ^(2 o«c)(-r§^L. cn 

IC5 0%ttffiK2. OiJj^Daittl 0%Pd-C(7 
2«f)***«L. rMS-C«^T. £teiS7C*fT?o 
Sio^T*. RJEift*'W 7 ° ^ at£ 

^«:2(sI<T'?o ?Ki^ 1N-«»TpH2.0 0Ic 
L/tSfe. i^rl, &8t* + A-C^falfi&Hi-r i o Ift 
iCf^fad«7KTz5fe^ L^Sfes IE 

tici^ @W«5(RS)-N,N-^-(n-7i 
/w)-4-^/*'#+^-4-7**o-2-(2- 



-f >- K-^*/^i/V7 5 /)-~f 9 ^KT i K(6 

- ii )(4 2 2*9* 9 2. 1 9j®1i*fc*: 
& 8 fc^-T „ 

SU&i: LT» 7Kf4^ ^ / -^*T©7** y to 

i )**I*2)<»:Io!«k: L £ nfcffe<D{t£B3 

HfcA 1 Ta«Lfc(RS)-N,N-i?-(D- 

- ( 2 - v K-rt/fc/l/tf-A'T 5 /)-79 

T I K( [6] - ii)(2 2 4«», 0. 5««ol). h 
tj xf^T i ^(8 4 ft 0.6mo1)*THF(2 
aft>rc&*L. -4 BTC — - 4 0"CT*4t«H-f 
V^f /K77. B/ifi, 0 . 6 moDSt/H*.* ft 1 

Stfj£ii£85(R S>-N, N- 5?-(a-T t 4 
-^/u/<-e^^-4-7^*o-2~(2-'f > 



« IB ¥3-294253 (21) 
K-/u/7/u#-^Tiy)-^^^»Ti K [7 ] 
- i (1 7 8«». 7 9. 8X)£rf9fc. «9gi&tfc* 
£ 8 l:/Tto 



So. 


« a 


1 H -NMR 
5 (ZSOIBs. CDCC, t fl (tCO.OD*) 


«pCC) 
[a] D *. (CBCtf.) 




(B.S) 
A. (tt) 


B. 


CVBi 

a 

X 




6» i 


<B) 
B 

(1) 


CO.H 


^^^r^co 


^C.B, 

7f)-c.B.(oa) 


1 10—2. S5(a, 28). 2. 55-2. 65(a. 2B>. 4. 84 
(a. IB). 6. 63(a. 1B>. 7. 05(a. 7B). 7. IS— 1C 
(a. 4B). 7. 45(d. IB. J«SBz). 7. 83(d. IB. J» 
8Bz) 


■p. 188- 191 (dec. ) 


C..B,,0»l,'l/4B.O 

tt»e:C 67.67:B. 5. 13:1.9. 10 

*ffltt:C 67.87:B. 5. 15:8.9. 10 




(B. S) 
F 

(1) 


co, a 


B 


/C.B.. 
^C.B.. 


1 86—0. 9l(a. 6H). 1. 25— 1. 80(a. I2B). 
2. 15— 2. 70(a. 2B). I. 15-4. 55(m. 4B). 
5. 00(a. IB). 5. ai(a. IB). 7. 02—7. 66(a. 5B) 


•p. 155-157 


C..B..8.0.F 

lt» H:C 64. 41 :B. 7. 66:1. 9. 29: 
F. 4. 24 

*ffl«:C 64.22:B. 7. 50:i. 9. 22: 
F. 4. 17 




<B) 
(0) 


CO.H 


CO" 


N:.B., 


0. 75—0. 9S(a. 6B). 1. 10-1. 75(a, I2B). 
2. 60-2. 95U 4B). 2. 15—3. S5<«. 4B). 5. 55 
(a. IB), t. 56-8. 25(a. 4B). 5. 75—9. 00 
(a. 2B).9. 56(». IB) 


ap. >11B 

[a]J 4 - 5 -3.9±0.5 
(e. 0.965) 


C,.B,,l,0. 

Jt*«:C 67.42:B. 7.78:8.9.83 

nma x.sT. i6:b. 7. 65:i. 9. 59 


6a-f* 


(B) 
(0) 


co.s 




/C.B., 
S C.B,. 


0. 80-0. 93(a. 68). 1. 15-1. 75<a. I2H). 2. 2* 
it. 2B). 2. 65-2. 85(a. 2B). ». IS— J. S5(.. 
4B). 5. ITU. IB). 6. 60(d. IB. l-8Bz). 6. 80 
(a. IB). 7. 06-T. 20(a. 4B). I. 88(». IB) 


m 

[a]J 5 '°*25. 1±0. 6 
(e. 1.015) 


C..B..B.0* 

tt*ff:C.SS. 16:8. 8. 70:1.10. 36 
:C 64. 88:B. 8. 59:8. 10. 05 


8a- » 


(B) 
B 
<0) 


CO.B 


^)^«BCS- 


^C.B.. 


0. 85—0. 9S(«. 6B). 1. 15— I. 75<a. 12B). 
2. »<•. 3B). 2. 73<dd. IB. JMSBi. 5Bz). 2. 90 
(dd. IB. J-lSBz, 5Bz). 2. 10-2. 55(.. 4B). 
5. 87(». IB). 7. 00-7. 2SU. 5B). 8. I5(«. IB) 


m 

[a)»°»2S.O±0.6 
(e. 1. 106) 


C,,B..I.O,S 

It*tt:C.ei. «8;i. 8. 27:8. 9.67: 
S.7. 61 

H««:C 62. 26:8, 8. 21:8. 9. 59: 
S.I. 43 


7- i 


(B.S) 
F 

(1) 


C0IB. 


B 


/C.B.. 
N C.B., 


0. 85-0. 82(a. 6B). 1. 20-1. SOU. I2B). 
2. 20—2. 35(«. 2B). 2. 10-3. SOU. 4B). 5. 10 
<dt. IB. J-48B2. 5Bz). 5. 27 U IB). S. B6U. 
IB). 6. 53(a. IB). 7. 00-7. 70<a. 6B). 9. 45 
(■. IB> 


ap. 167-8 


C t .B,»8*0,F 

ttnm :C 84. 55:8. 7. 90:6. 12. 55: 
F. 4. 25 

X»<J :C 84. 21:8, 7. 91:6. 12. 32: 
F. 4. 16 
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2 4. 
jut 52 * n ^ <t &m <o w&a, £ ir m * * -r «, 

C5v <RS) 
n;-ch,ch,chcoh(c,h,), (12- v 
^ I /7\ (y = 94. 59tf) 



00 

'C-CHtC 
H KB' 



|T^C-CB t CB,CBCOK(C,H,.)» ([12a]- i ) 



X-CHtCB»CBCOH(C,H,»)t ([12a]-»i) 
/ I M (y = 96.6!K> 

B HHC0-(O^ CC 



fi \;-CH,CB t CHCOH(C,H, ([Ua]-vi) 
W I (y=64.9!K) 



[ 1 2]^93it^S« 

1) KxtW8TSI52U^:(R)-N,N-^-(n 
-T ;^)- 2 -T £ / - 4 -(-r h 7 •/-*- 5 

^8*T i K • ifi&ifiO l'a- • )(1 
3 8.6i»> 0.4 ..ol) fc3- + /yf*** y 
^{7 2.719, 0 . 4 2 ■»ol)«rlfi{b> * «" ^<2« 
fi)|C»*L. -1 

(I66.9^fiv 1 . 2«»ol>*?«fc S/flUt'J 
x(39.2tfi> 0. 4 2iiol)*»ttft2^W 

x^/i,-c2lElftbaii- ; S« ifc^T. ftfcB#£#** 

1§A7a;p7^57^-{*5^ : L ichropr 
epRP-8 Bffl : / 9 / ->K8)-*(2>*Cf* 
§WM(R)-N,N-v?-(»-T^) 
- 2 - ( 3 ~ * ' y ^ * * / ) - 4 - ( r- 



hr /-^- 5 -^).y^K7i K(C 1 2a] 
-«i)(9 5if, 5 4.7^)^i?t. COfccD**^ 

ictt, (S)-N,N-'/-(a-TU)-2-(3 
- / \) »s i> >\r * =- fr-r \ / ) - * - \> ^ - 
S - >( 9 smr i K([ 1 2b]-vS)^ 

JR?$5 4 0.1 %!RmTf4^o #JStt**£3* 9 tc^ 

2> KiSFl 8 -C»« L*r(S )- N, N - ^-(n 
-TJ;0-2-TJy-4-(f M / - ^ - 5 
-4rtO-^*v6*Ti K • iSB*JS([l 1 *b]- ii) 
(12 4*?. 0.3 6«oDfc* 2 --f > K-* 
K^o'j K(6 7.4«» 0.3 8 ««ol)£rft*§^<fc 
u ^<2afi)Kfc* L, 1ST MJxf^Ti 
v( 1 5 8 . 5 u fi* 11.4 moD^JDX., 3 6#|B1 
Re^tSt. ±12 1 ) <tP8*c^SL^. tft> 
T % ^'J*yA*5A;o7K2 4 0-4 0 0i 
esb. 25? column. ; o o**A- / ^ / 
/§Hi)tc * Dtt«Ul^lS«!(S )- N. N - s> 



T « / >- 4 - (-r h 5/-/w-5-^^)-"^^ 
y& • r l K([ 1 2 b]- ii )<9 9 «*„ 6 1 . 1 

^ 9 ^ e 
^teffl 5 

(R)-32? urg|3K*[ 1 2 30«Jiffc^^o 
1) $2iE^}8Sett©^^TSS2*n^(R)-N, 
N _ ; ;.( n -rU)-2-TW-4-(fh7 

38.6W* 0.4nol)*iitf h'J 
xf*7iy(122.4*l, 0.8 8««ol)^ria 
it * + ^ ~s < 1 - 6 «fl)^rS^ t . SST?atl?T»- 
hij;KV'/7f-K5 6.8/»4» 4.4»nol) 

452- 



-N.N-^-(n-T i A>) - 4 - <-r h 5 ✓ — 
-5-4 fr) - 2- m- b l i ii i\"< ^ 4 JVT i / ) 
-y^yfiiTJ K([ 1 2 a] - x)(l 5 6«9, 8 7. 

2) ±Kl)tI^«fc(S)-N.N-^-(n-T 
;^)-2^Ti/-4-(f h5 /- A- ~ 5 - <f 
; K • ifi&Jfi([l 1 'b]~ ii)* 
Hi^^miL, Btt£f£#KS )-N. N - >'-(n 
- T i - 4 - {t- b 5 '/-*'- 5-4 ^) - 2 

- d- h tj^*^^t^7 i / )- ^KT 

* K([ 1 2b]-*i>* 8 3. 4 KiRSSTffAio «9H 
±12 1 )£ra«lcLTSaitW8!Btt©#iET& 

9 tc^f 0 

1) ±&nmW5<0 L)«bPj«K:(R)-N.N- 
- (n- T U)-2-r;/-3-(fh7/- 

N-i^-((i-7 i A)-2-T 5 /-3-(f h 5 
./-4,-5-^)-yo/«yKr ; K([l 1 'a) 
~iit)(133«9. 0 . 4 aao OfcJtC^h *} x. -f- a*t 
I v( 1 6 7 ^ 1 . 2«nol)«r«<b> * W V < I « 

"7 * — > •/ * tu ? a *) K(8 8i?, 0 . 4 2 mo 

@tt£f£#l(R)- N, N - >'-(n- T ! *)- 2 - 
(3. 4 -v? o D-cx/-fyVT S / -3-(-r h 
7/-^-5-Ot)-yo^yg|Ti F([ 1 2 a] 

-vi)(i 3 5«, 7 i . 9«)«:?f tz 0 &mm&* 

S 9 C/Tf, 

(aJ«K LtSS(R)-i, N-T ^A-t^ttS- 
KitLfc* &<t£&©t&StIB*3*9 fc^-*". 

2) ±*2 1 >*f3l«icLT (S)-N.N-^- 
(n-7U)-2-Ti/-3-(f M'/-^ 

-5-U)-7o/<yKTJ K ([ I 1 * b] - iv ) 

^*@*j£i£i&<s )- n. n-';-(o-7u)- 

2-(3,4-i??oo^y/U7i/)-3-(f 
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^_ 5 -.^ A ,)-7'D/oK-lfiK«([l l a]- 

@tfj£f£8KR)- N. N- v>-(n-T i *0 
-3-(f F7 , /-^-5--f^)-2-(i-MJ 
;i/*;^<t-f /P7 i / )- -^o/<>KT I K ([ 1 
2a]-xxvi)5:]R^ 8 7. 8%-Cff/to &fgtI8:* 
^ 9 IC/Tt. 

2) &!3<R>-32 0 u-T3S3Pfl:[ I 2a]*$2xt 

SSUfeW 5 © 1 )£f5]«K LT(S)-N,N-^- 
(n-T i /V ) — 2 — T * / - 3 - (f- h 5 V - - 
5 — < /P)-yo^<i/ger i K([I l'b]-iv)^ 
^gtfj^fiJcEKS )- N, N - ^ — (n — T £ As) — 3 

)\,><*4 A*T i S)-7a '* y&T i K([l 2 b] 

-ixix)^iR^8 3. i %-cmtZo wimm&*:m9 

b ? /- - 5 - 4 - rf a '< s&T i K ([ 1 
2b]-tx)*7 6. 096<IK^-C^^. EJStS***** 
9 ic^"r o 

|5j«ic LTSSCS )-SN - T ->^mgK*c 1 
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a 9 



itsm 

Mo. 


m a 


'H-NMR 
6* (200MBZ. CD.OD*) 


•pCC) 
Ca] 0 *.<CBM.) 




(t.s> 

A, (») 


B, 


cr«. 

X 


< 


Ill- i 


(R) 

a 

(D 


fr 

B 


D 


x C k B., 
N C.B,. 


t. 85-0. 93(«, 8B). 1. 20-1. S0(«. 9B), 
1. SO-1. B0(». SB), 2. 20-2. 43(«. 2B), 2. 05 
-2. 60(«. 4B). 5. 00-5. 12(.. IB). 7. 00- 
7. T0(.. 5B) 


■p. 92-93 

[o)J ,S *4S.4±0.8 
a 1. 002) 


C,.B..8,0,*1/2B,0 

tfWm :C62.31;B. 7.84:1.21.19 

JtflBff :C62.01;B, 7.94:9. 21. 18 


12b- ii 


(S) 
B 

(1) 


fr 

B 


B 


/C.B.. 


S. 85—0. 93(«, 6fl), I. 20—1. 50(». 9H), 
I. 50-1. 80a SB), 2. 20-2. 43<«. 2B). 3. 05 
-J. 60U4B).5. 00-S. 12(«. IB). 7.00— 
7.70(«. SB) 


•P. >92 
(Kfitt) 

[ ff ]»- 5 -46.3±0.9 

a i.oo) 


C..B..ItO.-1/4B.O 

ttHCtf :C62. 92:fl. 7.81:1.21.41 

*Mff:C62. 72;B. 7. 85:1.21. S3 


12«-m 


(B) 
B 

(1) 


fr 

8 




^C»8i • 


t. 87-0. 96(«. 6B). 1. 20-1. 75(«. 12B), I. 9fl 
-2. 60(». 4B), I. OS- J. 6SU. 4B), 5. I5<ddd. 
IB. J-8Bz. 8fiz. 4Bz). 7. 40(d. IB. J«8Bz). 
7. 50(d. IB, J-8Bz), 7. 65(dd. IB. J*8Bz, JBz), 
7.94(d. IB. J-3Bz) 


■P.>107 

[/r3j 3 - 5 »47.5±0.9 
(c. I. 005) 


CuEitliOiCfi 

ffJB« :C 54. 66;B. 8. 67:8, 17. 38: 
CI. 14. 0' 

:C. 54. 48;B. 6. 43:1, 17. 05: 
Cfi, 14.39 


12b- iv 


(S) 

a 

(D 


fr 

B 


ci-£5)~co- 


/C.flt, 


J. 87-0. tea 6B). t. 20-1. 75a I2B). 1. 9( 
-2. 60(». 4B). 2. 05-3. 6S(«, 4B). 5. I5(ddd. 
IB, J»8Bz. 8Bz. 4Bz). 7. 40(d. IB, J-8Bz)» 
7. S0(d. IB, J*6Bz). 7. 65(dd. IB, J=SBz. 3Bz), 
7. 94(d. IB. J-3Bz) 


■P.M89 

[a)"* 5 -48.8±0.9 
a 1.016) 


C.B.rl.OiCfi, 

lt*fI:C. 54.66:B, 0. 67:1. 17. 38: 

CI, 14. 67 
nm*:l S4.54:B. 6. 62:9. 17. 28: 

Cfi. 14. 29 


12- v 


as) 

B 

(0 


fr 

B 




/CB, 
^C.E, 


1 87-1. 00a 68), 1. 16-1. 80a 6B). 2. 17 
-2. 50a 2H). 3. 04-3. SS(«. 4H). 5. 06(dd. 
IB. J=9Bz. 5Bz). 7.40-7.«oa 3B), 7. 80- 
7.90(a. 1H) 


■p. 100—107 


C.«B,.X»0» 

It**:C. 60. 32:B. 7. 31:1,23. 45 

nma-c «o. ib;b. 7. 19:9,23.32 



* 9 m a) 



lo. 




■H-NMR 
S (200MHz. CDCfi.) 


•P(*C) 
tff) 0 \<C8Cfi,) 




(B.S) 
A. (n) 


Si 


CY8, 
X 


< 


12»-*i 


(R) 
H 

(I) 


fr 

B 




.,C.B., 
N C.B.. 


0. 75-1. 00(«. 6H). 1. 05-1. 80(«. 13H). 
2. 00-2. 45(n. 2B). 2. 88-3. 70(«. 5B). 4. 80 
-5. 00a IB). 7. 60-7. 80(«. IB). 7. 80- 

8. 05(». 2B). 8. 20-8. 50(.. 2H). 8. 50(*» IB). 

9. 55—9. 7Sa IB) 


•p. >60 
<©Stt) 

[a]; 20 *32.4±0.7 
(c. 1. 004) 


C.,B,.N,0.*1/4B,0 

ItH:tt:C, 03. 87:8, 7.61:9. 20. 86 

nmV .C 63.80:8. 7. 55:1. 20. 97 


12b-*» 


<S) 
B 

(1) 


fr 

B 




^C.B., 
^Nj.B.. 


0. 75-1. 00a 6B). 1. 05-l.60a 13H). 
2. 00-2. 4S(«. 2B). 2. 88-3. 70(.. SB). 4. 80 
-5. 00a IB). 7. 60-7. 80a 1H).7. 80— 

8. 05a 2H). 8. 20-8. 50(«. 28). 8. 50(«, IB), 

9. 55—9. 75(», IB) 


•P. >S2 

[«]» °-3l. 52:0.7 
(e. 1. 002) 


C.,B,.9,0«-l/2H.O 

ItHff :C 62. 27 :B. 7. 65: 1. 20. 66 

Xttff :C 62. 9B;B. 7. I5:M. 20. 45 


12»-vi 


<R) 
B 

, <»> 


fr 

8 


Cfi-^^~CO- 
Cl 


.C.B., 

-<c... 


0. 82—0. 90(b. 6B), I. 05— I. 70(». 12B). 3. OS 
-3. 55a 6B), S. S0(i. IB). 7. 47(d. IB. J* 
BBz). 7. 70(dd, IB. J>6Bz. 2Bz), 7. 96(d. IB. 
J*2Bz),S. 05(d, IB, J»9Bz) 


•P. 142—143 

ta]J , ' 5 *l0.9±O.S 
<e. 1.011) 


C„E.,liO.C(. 

tt»4J[:C. S3. 73:B. 6. 44:8. 17. 90: 

Cfi, IS. 11 
*W«:C.53.47;a. 6. 38:1. 16.05: 

Cfi. 14. 84 


Ub-ix 


<S) 
B 

)<0) 


fr 

B 


Cfi-^^-CO- 
Cfi 


c... 

X C.B.. 


0.82— 0.90(«. 6B). 1.0S— 1. 70(», 12H). 3.0; 
-3. SS(«. 68), 5. 50(». IB). 7. 47(d. IB. J- 
88z). 7. 70(dd, IB. J»88z. 2Bz). 7. 96(d. 18. 
J«2Bz). 8.0S(d. IB. J-9Hz) 


■P. 141-142. 5 

5 -l2. 8±0.5 

a i. oo) 


C..B..M.O.Cfi. 

lt»a:C 53. 72:B, 6. 44:9. 17. 90: 

Cfi. 15. 11 
nM&X. S3. 19:B, 6. 49:8. 17. 73: 

CI, 15. 27 


I2i-x 


(I) 
B 

(i) 


fr 

B 


^0)-*hco- 

Cfl. 


"<«.... 


0. 76—0. 90(». OB). 1. 00- I. S3(.. 13B). 1. 86 
-2. 15a 2H). 2. 70-3. 55a SB). 4. 61- 
4. 77<«. IB). 6. 7S-7. 05(«. 2B>, 7. 05-7. 28 
48). 7. B5(«. IB) 


■p. 152-154 
[a]»-°'40.1±0.8 
(e. 1.015) 


Cfl*Ba«Oil* 

If Mm :C 62. 28:B. 6. 4 1 :9. 22. 10 
H«{JI:C.62.31:B.8. SC;I. 21.84 


12b- 11 


(S) 
B 
(1) 


fr 

8 


^(^-BHCO- 
Cfi, 


c... 

x C,Bi. 


0. 76—0. 90(«. 88). 1. 00— I. S3(». 13B). I. 86 
-2. 15(». 2B). 2. 70-3. S5(«. 58). 4.60- 
4. 77<«. IB). 6. 75-7. 05(.. 28). 7. 05-7. 28 
(a. 4B). 7. 8SC. IB) 


•P. 152-3 
[a]J 5 -40.4±0.6 
(e. 1.002) 


C««B»*0.f« 

It V a : C. 62. 28 : B. 8. 4 1 : 1, 22. 1 0 
HMff:C62. 20:B. 8. 35:9.21.92 
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?*BH¥ 3-294253 C26) 



<tsm 


hi a 


»H -NMR 


•pre) 




to. 


(R.S) 

i. («> 


Bt 


CYB. 

n 

X 


^8. 


<5 (2001Hz. CDCff ,) 


(«] D \<CBM.) 


12«-ri 


(8) 

B 

(0 


B 


^Q^-IBCO- 
CB, 


^C,B., 


0. 77-0. S0<«. 68), I. 00 — l. 5S<a. 12B>. 

1. 85—2. 15(.. 2B). 2. 3l(«. 3B). 2. 70- 3. 00 
(«. 6B). 4. 62(«. IB), 6. 8t(«. IB). 7. 09-7. 21 
(a. 4B). 7.7 2(m. IB) 


•p. 98-LOt 
[a]* 2 -25.8±0.7 
(c. 1.019) 


C..BtiB*0. 

ttff«:C. 62. 28:B. 8.41:1.22. 10 
««tt:C, 62. 34:8.8. 60:1.21.79 


1 2b- 1 Si 


(s) 

B 

<1) 


B 


CB.-^^-«BCO- 


^/C.B.. 
V C.B,, 


0. 77-0. 90(«. 6B). 1. 00-1. 5S(«. 12B). 

1. 85-2. 15(«. 2B). 2. 32(s. 3B). 2. 70-2. 60 
Cm. 6B). 4. 62U IB). 6. 81 (m. IB). 7. 09-7. 2! 
(•. 4B).7.72(». IB) 


■p. > 101 

[a S -36.6±0.8 
(c. 1.012) 


tfjltf :C 02. 28:8.8.41:1.22. 10 
nma C «2. 36:B. 8. 49;«. 21. 84 


12«-r i* 


(I) 
B 

(I) 


B 




^C»Bi i 


0. 75-0. 90(«, 8B). 1. 00-1. S5(», 12B). 

1. 9S-2. 20U 2B). 2. 80-3. 55<«. 8B). 4. 75 
(■. IB). 6. 92(«. IB). 0. 97-7. SOU. 4B). 

8. 24<a. IB) 


■p. rfitt 

[a ]J J 0 »32.8±0.7 
<c, 1. 007) 


C..B.«liO«C< 

tt*«:C 5«.95:B. 7. 29:1.21.13: 
C«, 7. 64 

*«0:C 58. 77:B. 7. 42:1. 20. 84: 
Ctf.7. 12 


lli-iv 


(S) 
B 

<l) 


tr 

B 


^^-fBCO- 


/C«B, , 


0. 75-0. 90U 8B). 1. M— I. 5S(x. 12B). 

1. 95-2. 20<». IB), 2. 80-3. 55(». «B). 4. 75 
(•. IB). S. 92U. IB). 8. 97-7. 50(x. 4B). 

8. 24(t. IB) 


■P. iSt* 

[o3j 4 0 -32. 4±0.7 
(c 1.019) 


C..B««l*O.CC 

ftffff :& S6.9S:B. 7. 39:8.21. 13: 
CC. 7. 64 

Uma :C. 56.82:B. 7. 37:8, 20. 91 : 

M. 7. 72 


12*-x*i 


(8) 
B 

(0 


bHL 

B 




/C.B,. 
N C.B.. 


0. 78— 0. 91(». 6B). 1. 00-1. 60(«. 12B), 

1. 95-2. 20(.. 2B). 2. 80-2. 55(i. 68). 
4.7SU. IB). 6. 87(i. IB).7. 29(.. 48). 
8. 12(b. IB) 


•p. 79—82 
[a]»-°»37.0±0.7 
(e. I. 004) 


C..B*»I?OiC£ 

ft»tt:C. 56. 95:B, 7. 39:8.21.13: 
C«. 7. 64 

U««:C. 57.08:B. 7. 54:8. 20.85: 
Ctf. 7. 51 


12b-xvi 


<S) 
B 

(1) 


B 




/C.B.. 


0. 78-0. 91(.. 8K). 1. 00-1. 60<«. 12H). 

1. 95-2. 20(.. 28). 2. 80-3. S5<«. 6B). 
4. 7S(.. IB). 6. 87<«. IB). 7. 29(«. 4B). 
6. 12U. IB) 


■ p. >71 

[a]J* 5 -39.2±0. 8 
(e. I. 005) 


C, ,R,.I-,OiCC 

ttWttiC, 56. 95 :B. 7. 39:8.21. 13: 
C«, 7. 64 

*JNffl:C. 56.61:B. 7. 69:8. 21. 23: 
Ct. 7. 38 



g 9 <* *> 





m m 


' H — N M R 


•p(X) 




Io 


<8.S) 
A. (a) 


8. 


5 Y8 < 


<: 


6 (2008Hz. CDCC.) 


{a ) 0 \<CHC«,) 


lZa-svB 


(8) 
(1) 


B 


ce^Q^HiBco- 


-C: 


0. 77-0. 91(«. 6B). 1. 00- t. 60d. I2B). 2. 00 
-2. 20U. 2B). 2. 80-3. 55(«. 6B). 4. 75(«. 
IB), 6. 87(«. IB). 7. I7(dd. IB. J-SBz. 2Bz). 
7. 33(d. IB. J-8Bz). 7. 53(d. IB. J-2Bz). 8. 22 
(». IB) 


■p. 72-74 

[a )J 10 *27. 2i0.7 
(c. 1. 005) 


C,«B..8,O.Ctf. 

ttnS iC 52. 01 :fl. 6. 67:8. 19. 67: 

C£, 14. 23 
ntm-.C. 52. 88:B, 6. S3:B. 19. 55: 

CC. 14. 14 


llb-nx 


(S) 
B 
(I) 


B 




/C.B.. 
-<C.B.. 


0. 77-0. 91(«. 6B). 1. 00-1. 60<». I2B). 2. 0C 
— 2. 20U. 28). 2. 80-3. 55(.. 68), 4. 7S<«. 
IB). 6. 87(«. IB). 7. 17(dd. IB. J«8Bz. 2Bz). 
7. 33<d. IB. J«8Bz). 7. 53(d. IB. J-2Bz). 8. 22 
(«. 18) 


•P. >72 

[a)J ,0 -28.0±0.7 
(e. 1.013) 


c»*8..B.o,ce. 

lt2f0:C53.Ol:B. 6. 67:1. 19.67: 

CM 4. 22 
H«a :C S3. 00:8. 6. 71 :8. 19. 38: 

C£. 13. 96 


12. ii 


(8) 
B 

(1) 


8 


^C^-IBCO- 


c... 

N C.B,. 


0. 77(t, 38. J«7Bx), 0. 87(t. 33. J»7Bz). 1. 00 
-1. 57(*. 12B). 2. 00-2. 20(«. 2B). 2. 80- 
3. 55(a. 6B). 4. 75(.. IB). 6. 96(ft. IB). 7. 27 
-7. 65(b. 4B). 8. 31 (•. IB) 


89 

[a)J 4S »32.9±0.7 
(c. 1. 07 5) 


C..B..I ,OtF» 

BtJ*fI:C5S. 52:8.6.89:8. 19.71: 
f. 11.45 

nma .c ss. 24:8. 6. 92:8. 19. ss : 

F. ||. 27 


12b-xxi 


(S) 
B 

(1) 


B 




/C»B| • 


1. 77(t, 3B. J-7Bz). 0. 87(t. 38. J-7Bx). 1. 00 

— L 57(«. 12B). 2. 00-2. 20U 28). 2. 80- 
3. SSU 6B). 4. 76U IB). 6. 96(«. IB). 7. 27 

— 7. 65(».4B),8. 31 (■. IB) 


■P. >60 

[a]J 4 0 -33. S±0.7 
(e. 1.019) 


C..B.»ItO,F» 

lt|f4ji:C, 55. 52:H.6.89:8. 19.71: 
F. II. 45 

:C 55. 23:8. 6. 88:1. 19. 40: 
F. 11.31 


12«-ix ii 


(8). 
B 

(I) 


B 


Cfr^^-JBCO- 


...... 

N CB.. 


1. 78(1. 38. J-7Bz). 0. 87(t. 38. J-7Bz). 1. 00 
-1. 57U. I2B). 2. 00-2. 20(». 28). 2. 85- 

2. 55(«. 6B). 4. 76(.. 18). 7. 00(«. IB). 7. 45- 
7. 60(«. 4B). 8. 3S(*. IB) 


m 

[a)J ,0 »ai.e*i.o 

(c. 0.745) 


C..B..I.O.F. 

|fII«:C55.52:B,6. 89:9. 19.71: 
F. 11.45 

:C 55. 21 :& 6. 99:9. 19. 77: 
F. 11. 29 
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fSISlT 3-294253 (26") 



g 9 m »> 







lo. 


m a 


' H -NMR 


■per) 




CR.S) 
A, (0 


Bt 


CYBi 

ii 

X 


s. 


6 (2001Hz. CDCi») 


[a ) D *. (cBce.) 


1 tb-SK *t* 


<S) 
B 

(0 


B 


CP.^©-*BC0- 


/C.a,. 
~N:.b„ 


-I. S7(«, 12B), 2. 00-2. 20(«. 28). 2. 85- 
J. 5S(«. 6B). 4. 76(». IB), 7. 00(.. IB), 7. 45- 
7. 60C, 4H),8. ISO. IB) 


■p. >81 

[a]* 2 " 5 -32.2±0.7 
<c. 1.O10) 


C,.B..H»0,F. 

a+war -r ss S2-H. 6 89:1. 19 71: 
F. U. 45 

*««:C 55.27:B. 7.07:1. 19. 63: 
F. 11.11 


12a-ixiv 


(R) 
B 

(J) 


B 




/C.B., 
~*\C.B.. 


0 8t(l, JH, J*7Hz), 0. 88(t, SB, J*7Bz), 1. 00 
— I. 70(», 12B). 2. OS— 2. 23(«. 2B). 2. 33U. 
2B). 2. 85-2. 70(». 68). 5. 50U. IB). 7. 00- 
7. 35(«. 4B). 7. 46(d. IB), 8. 40(.. IB) 


Ml 

Ca]«-°-2M±0.6 
Cc. 1.012) 


C..B,-r»TOS'l/4H.O 
StJ8tt :C 59. 52 :B. 8. 14:1. 21. 12: 
S. 8.91 

*Mtt:C. 59.40:B. 8.03:1.21.37: 
[_ S. 6. 72 


12b-x»v 


(S) 
B 

(I) 


B 


^(5)-9BCS- 
CBi 


~*\C.B,. 


0. 8i(t. 3B. J«7Bz). 0. 88(t. 38. J*7Hz). 1. 00 
-1. 70O. 128). 2. 05-2. 23(.. 2B). 2. 33(«. 
2H). 2. 85-2. 70(.. 6B). 5. 50(«. IB). 7. 00- 
7. 3S(». 4B). 7. 46(d. IB), 8. 40(«. IB) 


[a] J 4 * tt *22.7±0. 8 
(c. 1. 008) 


C,.B.»B,OS 

ltJB:tt:C.60.1:B. 8.11:1.21.23: 
S. 5. 98 

H««:C, 60. 08:B. 8.17:1.21.23: 
S, 8. 88 


12»-nW 


(R) 
B 
<1) 


BHL 

a 




/CB.. 
^C.B,, 


0. 80(t, JH. J*7Sz). 0. 90(t. JH. J»7Bz). 0. 95 
-1.80(«. 12H).2. 17-2. 3C(». 28). 2. 87- 
3. SOU. 68). 5. 53(.. IB). 7. 20-7. 40U. 4H). 
7. 6S(d, IB. J*8Hz),8. 64(«. IB) 


■P. 147-9 

[a)£ a - 5 -4S.3±0.9 
<c. 1. 00) 


CtfH».K*OSC£ 

ttHCtf :C. 55. 04 :B. 7. 14:1. 20. 42: 

5, 6. 68:«, 7. 38 
HMtt :C, 54. 80 :B. 7. 08: 1. 20. 56: 

S. 6.44:Ce.7. 10 


12b-iivfi 


(S) 
B 
(I) 


8 


C«-(5)-ifHC5- 


/C.8., 
~*N:.B,i 


0. 80(t. 3B, J=7Bz). 0. 90(1. 3B. J«7Hz). 0. 95 
- 1. 80(i. 12B). 2. 17-2. 30(». 2H). 2. 87- 
2. 5D(>. 6B). 5. 63U. IB). 7. 20-7. 40(«. 4B). 
7. 65(d. IB. J-8Bz),8.64(», 1H) 


■p. 150-151 
[a]J 4 *47.3±0.9 
(c. 1.009) 


C,.H»*l,OSCi 

2f|pCffi:C. 55.04:B. 7. 14:1. 20. 42: 

S. 6. 68 ;Cfl. 7. 38 
**fI:C, 54. 95:H. 7. 07:1. 20. 37: 

S. 6.59:C4, 7.41 



g 9 (t* #) 



lo. 


m « 


'H-NMR 
5 <200IHz. CDCtf,) 


■P<r) 

[<r] D *.(caci.) 




(R.S) 
A. (») 


R. 


CYfi , 

It 

X 


< 


)2»'K1VS 


(R) 
B 
0 


H 


£^-HHCO- 
CB, 


C.B.. 
N C.H, , 


0. 80(1. JH. J*7Hz). 0. 87<t. 38. J*7Hx). 1.05 
-1. 70(». 12B). 2. 23(*. 3H). 3. 05-3. 55U 
68). 5. 33(«. 18). 6. 80(d. IH. J=7Hi). 7. 00- 
7. 15(«. 4H).8. 25U. 1H) 


■P. 150-153 
[*)»-°-9.0±0.7 
(c. 0. 744) 


C,,B.*l-rOi 

SiWa-.C. 61. Sl:8. 8.2l:R.22. 82 
USSfB :C. 61. 48:H. 8. 11:1.22.69 


I2bni* 


(S) 
8 
0 


II V— 
B 


^^-XHCO- 


/C.8.. 
^C.B.. 


0. 80(1. 3H, J«7Hz). 0. 87(t. 38. J-7Bz). 1. 05 
-1. 70(«. 12B). 2. 23(«. 3B). 3. 05-3. 55(.. 
6B), 5. 33(«. IB). 6. 80(d. IB. l=7Hz). 7. 00- 
7. J5(..4B).8. 35(». IH) 


■p. 152-154 
[ir]J 30 »8.6±0.6 
(c. 0. 852) 


C..8..I*0, 

ftJB«:C. 61. 51:8. 6.21:9.22. 82 
X»fi :C.6I.85:H. 8. 04:1. 22.73 


I2»;in 


(R) 
B 
(1) 


R 


^^-IBCO- 


N CB. 


I. 80-1. 94(«. 2B). 2. 3SU. 3H). 2. 66-3. 24 
(■. 2H). 3. 29(«. 3H). 4. 46(«, IH). 6. 85(». IB) 
6. 91-7. 35(«. 9H).7.75(«. IH) 


up. > 103 

[a]«' 5 -76.9±1.2 
(c. 1.019) 


C,oB«,I»0»- 1/48,0 

tfJf«:C, 60. 36:B. 5. 95:1. 24.64 

%Slf9 :C, 60. 08;B, 5. 98:11. 24. 26 


12a-xixi 


(S) 
B 

(1) 


8 


^^-K8CO- 


N CB. 


1. 80-1. 94(.. 2H). 2. b 35(«. 38). 2. 66-3. 24 
(». 38). 3. 29(«. 38). 4* 46(». 18). 6. 8S<«. 18) 
6. 91-7. 35(.. 9B),7. 75(». 18) 


■p. > 102 

[a)J 5 - **7S.7±1.2 
(e. 1. 00) 


C,.B,,St0»-1/2H,0 

st*a :C 59. 68.B. 6.01:1. 24. 36 

H««:C. S9.89:B.6. 05:1. 23. 99 


12»-xxri 


(R) 
B 

(1) 


B 


w-^^-co- 


N CB, 


1. 51-2. 07(«. 38). 2. 52- 2. 68(«. 18). 3. 06 
-3. 19(«. IH). 3. 25(t. 3B). 4. 46-4. 59(». 
IB). 6. 95-7. 3l(«. 6H), 7. 50(br. t. IB). 7. 55 
<d. IB. J 3 8. 6Bz). 7. 68(dd, IB. J*8. 6Bz. 2Bz). 
7.97(d. IB. J-2Hz) 


■P. >89 

[a)J 8 - 5 -47.7±0.9 
(e. 1.001) 


C..H,.I.O,Cfi.-l/2B.O 
tt*«:C 51.59:8.4.31:1.19. 00 
HIW«:C.51.55:B. 4.57:1.18.71 


12b- 

III tit 


(S) 
B 
1 


B 




/C.B. 
^^CB, 


1. 51-2. 07(«. 38). 2. 52-2. 68U. IB). 3. 06 
-8. I9(.. IH). 3. 25(t. 3B). 4. 46-4. 59(«. 
IB). 6, 95-7. 31(«. 68), 7. 50(br. I. IB). 7. il 
(d. IB. J»8. 6Hz). 7. 68(dd. IB. J»8. 6Hz. 2Bz). 
| 7.97(d. IB. J»2Bz) 


•P. >91 

ltt)J 4O -47.4±0.9 
| (c. 1.015) 

1 


Ci.R..B«0»C8i -1/48,0 
ItH«':C5M2:B.4.26:l,19. 20 
*M«:CS2.0l:B.4.54:I. 18. 91 
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?$KJ¥ 3-294253 (27) 



8 . 9 <« « i 



Ro. 


(B.S) 
A. (n) 


R. . 


CYBt 
X 




'H-NMR 
5 (200KR2, CDCfi.) 


•P (X) 
[a] D *(CHCfl.) 




12b-xxxiv 


(S) 
B 
(1) 


O 

B 


^^-IBCO 
CBiO 




0. 72-0.87(«. 6B). 0.95-1.52 
(■, 12B). 1. 94—2. 1 Kb. 2B). 
2.80-1. 52(«. 7B). 1. 74<»,3B). 
4.63-4. 79(«. IB). 8. 56- 
7. 19U. 5B).8.05(br m. LB) 


•p. 136-137* 
[a )J 4 -39. StO.I 

(C 1.004) 


C t »B»*H»0» 
«t*tt:C 60. ll:B.8. 12; 

I. 21. 34 
«««:C60. 12;B. 8.10; 

1.21.28 


12b-ixr v 


(S) 
(2) 


rv 

B 


CB, 


C.B., 
" K C.B.. 


Q. 784(t. IB. J«7Bz).0.875 
<t. IB. J-7BO. 1. 05-2. 28 
(..16B).2.23<«. 3H). 
2. 90-3. 06(«. 2B). 3. 06-3.52 
<». 4B), 4. 85—5. 02(«. IB). 
6.75-6. 9S(«. 2B). 7.05-7.32 
(■. 4B).7.«7(«. IB) 







HCOOH 



<^0)-(CH,),CHC 

(tBuOCO)rO | Et,K 

D. C. C. 



He 
NHHe 



[l3bJ(S-f*> 



(SB 1 IS) 



OH 



KHR. " G 



[Ma]. [Mb] 



1) CF.COOH 



2 > «;«CO. *«^« ( S 2Ii) 
R a COC4 



* a Tol 



5a], [15b] 



HBCYRt 
ii 



1) Ig^(0)O$lXgl^i\ S-RtfR 



v? - t- 7 * n> S? i) - * * - h UfcVn 1.359 

t^tkk^^ h y o ±-eu.&tk. iiauN - bo 

JiRmVl&inZT h 5 t K o 7 7 i' 1 0«GKfc 
i>L, N->f ^-o- h^-f i''^ 1. 8 69v 1 
- fc Ko + i^O'/h VT'/-*0. 1 9 £ N . N ' 
u ~v * •> # -< -i K 1 . 6 09<Of 

h 7 t K 077^10 «fiig«fC^fi-CttlX S« — 
ft»if/t= 3 : 2)T«fiLt t . 1 5 9(5 3. 
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[a]^ -2.8 

La ]•;, + 3 I.9(c, 1.0 16; CHCfi,) 

IR na«(7^A): 3 3 2 0, 1 7 1 3, 
1 6 5 5cr' 

NMR <5(CDC$,): 

1 . 4 2£ JtCM . 4 3 (9 H, tvo •)* 
l.75(2H,iK 

2 . 2 0 *> £ O 2 . 2 2 ( 3 H , t»o eK 
2.45(2H r iK 

3. 1 B If 3. 2 0(3H,tto *K 

4. 0 8*?J:CM. 3 7(1 H.tvo 

5. 3 0 ( 1 H.d. J-10Hi)» 

6. 9-7. 3 (9 H) 

R -#[1 4a]4>I^«iC^^-r*o 

2) 3fr 2XHfct£W #S*2£BOC*t*-f L, 

> u V 2 afijg&KTJD*. 1ST 2B$mtittt1r 

4 ) m ^tifz-r l s t* *m<o * o y K£ 

I . 2 §t<DK^ ° y KS-JiJET J Rtf h 
y x f^r J s<om<t' T * >r£#£^fi-e — & 

r$«*#ET<c®£LTf9*n*3££* * y 
«KlTg«©T i K{fc£fc|[l 5 a] [ I 5b]*# 

*o 

[bjhuc LTm^n/^{t^^«>«7Stia^^ i o 



«K]¥ 3-294253 (28) 

lc««*SiLTjfttt^«6 5 5«*(7 7. 5 90 

NMR (5(CDCe.): l.76(2H,iK 

2. 1 5 * J: 2. 1 9 (3 H, t«o s). 
2.5 0(2 H,.K 

3. 1 5fc«*tf3. 1 B(3H.two sK 
3. 0-3. 3(1 H..K 

6 . 9 - 7 . 3 (9 H) 
3) ?#^n^T iyMV/7t - Mt^EJfc 

7i FfcfcKjlD*.. 2^P^^S^fi4»-r^o ?K* 
*8*iS6** i* «; 0 A-cf£j»» % #£TKiS***® 

its* ^se«: y * y A,&m^tz y v * * ~ t 
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WHIT 3-294253 (29) 



S LO 



lo 


B.S 


m is 

1=CYB. 




■P 

r 


[a]^ CBCfl, 
<C) 


IK (CBCfi, ) 
V III c«"' 


■H-NMR 
tfUOOXHz) (CDCfi.) 




15a- i 


R 




89. 9 


141 -1 


-64. 9 
(0. 992) 


3350. 1701 
1626. 1S38 


1. 6-2. 1(2H. ■). 2. 238*02. 23(3B. 2b). 

2. 3-2. 7(2H. a). 3. 246*03. 27(3B. 2s). 
4. 438*04. 64(IB. 2a), 6. 85- T. 0(2H. a). 
7. 1—7. 4(10B). 7. 79(lB,a) 


C,,B..CC1,0.-0. OSCBCfl, 
*t»G :C 68. 08;B, 5. 94; 

CC. 9.23:1, 9.51 
5?Mffi :C. 67. 9H8. 6. 02: 

CC. 9.04:8. 9. 73 


15b- i 


S 


CC-(o)-*8CO- 


90. 4 


141-3" 


+ 67.8 
(0. 989) 


3250. 1701 
1628. 1538 


1. 6-2. 1(2B. a). 2. 236*02. 33(3B. 2a). 

2. 3-2. 7(2B. ■). 3. 246*03. 27(3B. 2a). 
4. 436*04. 64(1B. 2a), 6. 85-7. 0(2H. ■). 
7. l-7.4(l0B).7.79(lB.i) 


C.Bt.CfiS.Ot 

ItMCfl :C 69. 20:8. 6. 04 : 

CC. 9. 68:1.8. 13 
5HMffi:C 68. 63: B. 6. 00: 

CC. 7.78:1. 9. 56 


15a- ii 


R 




93. 9 


ft 




3350. 1700 
1625. 1547 


1. 82(2B. •). 2. 218*02. 33(3B, 2a), 2. 52 
(2B, a). 2. 2682(13. 29(38. la). 4. 496*0 
4. 72(1B. 2a). 6. 80(1B. d. J-8Bz). 6. 9 — 
7.4(Ll8),T.Tl(lB.a) 


C..B..H.O.-0. 08CBC2. 
It*fi:C. 73. 69;B. 6.90: 

B, 9. 88 
H*Jtt:C 73. 77;B. 7.06: 

1. 10. 01 


1 5b- ii 


s 


?C^-1BC0- 


80. 5 


SB 


+ 32. 0 
(1.164) 


3350. 1700 
1625, 1547 


1. 82(2B. •), 2. 2U*02. 23(2B. 2c). 2. 52 
(2B. a), 3. 268203. 29(39. 2s). 4. 496*0 
4. 72(1B. 2a). 6. 80(1B. d, J - 8Bz). 6. 9 — 
7. 4(L1B),7. 71(lB,s) 


C.»B,.1»0, 

ttWffi:C.75. 15:B. 7.03: 

1. 10. LI 
HjH«:C75. 16:B. 6.96; 

1. 10. 17 


I5a-ui 


R 




95.0 




-39. 6 
(I. 163) 


3350. 1705 
1630. 1553 


1. 88(2B. •). 2. 26*242. 38(3B. 2t). 2. 52 
(2B. a). 2. 298*03. 32(3B, 2s), 4. 458*0 
4. 69(1B. 2-), 6. 94(2B. a). 7. 1-7. 4(8B), 
7. S0(2B. ■). 8. 11 (IB. a) 


C..B..F.B.O,'0. 05CBCfi, 
l+>tffi:C64. B2:B. 5. 67: 

F + CC. 13.44; 

1. 9. 07 
*jtfffl:C 64. 75:B. 5. 38: 
F + CC. 13. 74 :B. 8.98 


lSb-fii 


S 


"^C^HIBCO- 


73. 0 




+ 47. 1 
(1. 324) 


3350. 1705 
1630. 1553 


1. 88(2B. a). 2. 268*02. 38(3B. 2a), 2. 52 
(2B. a). 2. 298*03. 32(3B. 2a). 4. 458*0 
4. 69UB. 2a), 6. 94(28. a). 7. 1 — 7. 4(8B). 
7. 50(2B, a). 8. 11(18. a) 


C, a Bt«F»I>0. 
l+J6tt:C65. 83:B. 5.73: 

F. 12. 46:1. 9. 18 
««9ffl:C. 65. 83:B. 5.59; 

F, 13.72:1. 8. 79 










« I 0 (t* *) 




lo 


m m 


% 


■P 

r 


CaJjJ CBCfi, 
(C) 


IB (CBCC) 
u aat cm" 1 


'H-NMR 
6 (200MHz) (CDCC) 




B.S 


X=CY8» 


l5b-i» 


s 


CC-^^-KHCO- 


81. 6 


157-9 - 


+ 82. 4 
(I. 036) 


3350. 1704 
1628. 1536 


1.6-2. 1 (28. a). 2. 258*02. 38(38. 2«). 
2. 3-2. 7(28. «). 3. 278*02. 30(38. 2»). 
4. 378204. 59(18. 2a). 6. 8—7. 4(1 IB), 
7. 45(18, a). 7. 85(18. a) 


C.»B a »C2il>0, 

CC. 15. 07:1. 8. 93 
nm& 'X. 62. 97;B. 5.31; 
CC. 15. 67:1. 8.83 


15a- v 


R 


a 


66.0 


140-141 


-38. 3 
(1. 025) 


3460. 1642 
1540 


1. 95(2B. a). 2. 24(38. «). 2. 54(2B. a). 3. 24 

8*02. 27(28. 2«). 4. 716*04. 96(IB. 2a) 

. 6. 9-7. 2(10B). 7. 5-7. 65(2B. a). 9. 89(18. 

a) 


CtiBnliOi 
S+JEffirC. 76. 21:8. 6. 40: 

1. 9. 87 
«*8ffl:C,75. 89;B. 6. 35: 

1. 9.93 


l5b-*i 


S 


CC-^^-BBCO- 


98. 5 


& 


+ 42. 1 
(1. 089) 


3270. 1701 
1654, 1508 


1. 90(28. a), 2. 24(38. ■). 2. 52(2B. •). 3. 23 
6*03. 24(38. 2t). 4. 596*04. 86(1B. 2a) 
. 7.0-7.6(l2B).7. 82(1B. ■) 


Ct*Bt *CCfliOr 

ttJUB:C,6S. 94:8. 5.31: 
CC. 15. 57:1. 6. 15 

*fflfi:C 65. 13:8. 5. 62: 
CC. 14. 15:1. 6.32 
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Ke 

KHMe 



D. C. C. 



OH 



H 

1) 0, | 2) Me.S 
fOX KHBOC " e 



m I IS) 



[17b] 



car 2 1§) 



I) CF.COOH 



[18b] 

2) R'KCO. 



VCOCH 



^^^NHCHO x 
Cl 9b) 



?5Gfl¥ 3-294253 (30) 

I) N-Boe-L-f^^TX[16b]t 

[5]«ICff^ - /Co 4X*5 6. ipI 3 

[a ] ^* + 4 7 . 3 (e, 1.066 ; CHCji) 

I R v ■ai(nujol) : 3 3 2 0 % 1 6 9 4 , 

1 6 4 8ci" 
NMR fi(CDC2,): 0.84, 

0. 9 4 & £ CM . 3 6(9H, three sK 

1.76. 

2. 1 6fcJ:r/2. 1 9(3 H , three «K 
2.6 8-3.3 0(2 HK 3.0 9. 

3. 1 5fcJ:c;3. 2 1 (3 H. three s). 
4 . 3 2 «t 4 . 6 2 ( I H . two 
5.05(0.5H,i), 

5. 3 2 (0. 5 H,d, J *= 1 0Hz)» 

5. 9 5(0. 5H,d. J K 8 Hz), 

6. 5 6 -7. 4 0 (8. 5 H), 
7.9 5-8. 1 5 ( 1 H) 

5c*#*f (Ci«HnNiO)t LT) 
st JJfl :C,70.74;H.7.17; 



N, 1 0. 3 I 
HS'iffl :C,7 0.8 8 ;H,7.20 ; 

N , 1 0.32 
2) I*S5*;(JV)<Z>3S2lf§lct£i^ ^'/ylU 
■0 ^ K-zwUil^P^mt- 4. Me.S 7t 

*/K<b LfcfifcJfetf 17b]20.0»©> 
* y-*«»ic- 7 0*CT3»A-T5 o 

? < b-2 OMitm*., oic-p i mm. mu-csm 

4 5 0?4ffl^/:7? >a;o7 (^ 

^ : fi*fl*i^ * = 1 : 1 — 1 : 2)tfllKL 
Tifti*8lK[ 1 8b] 1 1 . 79(5 4. 2H)Z&Za 
[«]•• -106.6(e.l.00 2i MeOH) 

I R u •axCnujol) : 3 2 9 0, 1 7 0 5. 

1 6 5 4. 1 5 1 3. 
1 1 6 5cf' 



NMR 5(CDCe,): 1.33, 

|.36*>J:CM.4 6(9H. three s), 
2.53fe«k^2.36(3H,Uo sK 
3. 1 0 ( 1 H.»). 

3.23fcJ:t;3.24(3H.lio sK 

3.4 8(1 H , ■)> 4. 6 4( I H,i)s 
5 . 1 8(1 H . ■)> 

7.0 4(1 H.ti J *6H z)n 
7.18-7.4 2(4 HK 

7.5 4 ( 2 H , q. J = 7 Hz), 
8. 4 2-8. 5 4 (1 H), 

8.6 6-9.0 2( 1 HK 

1 0 . 8 9 is Jt r/ 1 1.4 3(1 H, two s) 
7C*#«T (C.*H«.N,0,- 0.2CHCi,UT) 
ttlim :C.62.75;H,6.35; 
N. 9. 0 7 
:C,6 2.9 0:H,6.45; 
K, 9. 3 8 

3) If£5Uin©3*3IISK^ff2«BOC 
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f#*n*:S<*©fl:£4&[l 9 b]<Dfc>S5Ett*X 
11-1 tc;j*-*% 

4) N-Boc-D-^';y^7r/[l 6i]^ 
m%85W£LT. © 1 )tfB18ic t-c. [1 
7b]oa^#[l 7a]*$* 0 

R$ : 6 4.1% 

•P. : 13 9*1 4 1 *C 

[a] - 4 5 . 0 (c, 1 . 1 4 6 ; C H C tf ,) 

7C*#*t (CuHnN.OifcLT) 
2t*ffl :C,70.74;H,7.17: 

N. 1 0. 3 1 
Hfflffi :C,7 0.4 4;H,7.17; 

N , 1 0.3 4 

5) [1 7a]*!£$feW9<*>2)£im«KL-t\ Cl 
8b]©««Stt<*[l 8 

: 5 7 . 2 W 



» 11-1 



So 


CYSt 

il 

X 


K 


•c 


[ff )^ CBCfi, 
(C) 


IB (CHCfl.) 

V B8K CM' ' 


•H-NMR 
6 (200HBz) (CDCC) 




19b- i 


Cfl-^^-»HC0- 


72. 7 


8ft 


+ 53. 9 
(1.010) 


3360. 1700 
1630. 1525 


2. 30(38. s). 2. 9-3. S(2H. a), 3. 266103. 29 
(3H. 2s). 4. 88UEJ5. 05(1H. 2s). 6. 95 
(28. a). 7. 1 — 7.7(88). 8. 36(18, d. J-5Hz), 
8. 68(18. d. J = 8Hz). 11. 28(18. s) 


CB..CCH.O4-0. ICBCC, 
ItJf£B:C 62. 09:8. 5. 01 : 

CC. 9. 13:1 11. 10 
HS*fiI:C. 61.82;B. 4. 94: 

CC. 8. 95:8. 11. 09 


19b- ii 


CG^O)-HHCO- 


80. 4 




+ 72. 8 
(1. OSO) 


3360. 1701 
1631. 1584 
1528 


2. Z2ol0l. 34(38. 2s). 3. 29**03. 31(38. 2s). 
4. 86£i0S. 05(18. 2a). 6. 97(18. a). 
7. 1-7. 6(68). 7. 75—8. 0(28. a). 8. 38 
(IB. d, J= lOBz). 8. 69(18. d. J= lOBz). 
11. 28(18, s) 


c.B.-ce.B.ch -o. oscbcCj 

8tJ*©:C. 58. 66:8. 4. 55: 
CC. L4. 29:11. 10. 50 

HfflfflrC. 58. 58:8. 4.62: 
CC. 14. 37:K. 10. 55 


19b- iii 


Be(K, ^ 

^^-SBCO- 


84. 9 


& 


+ 13. 6 
(1. 064) 


3360. 1700 
1630. 1522 


2. 296*02. 33(38. 2s), 3. 10(18. a). 3. 27 
6103. 30(38. 2s), 3. 45(lB. a). 3. 75*10 

3. 79(38. 2s). 4. 85*105. 00(18. 2a). 

6. 54(18.d. J = 8Bz). 6. 74(18. d, i = 8Bz). 6. 9 
-7. 6(88). 8. 34(18. d. J - 8Bz). 8. 67(1B. d, 
J = 8Bz). 11. 33(1B. s) 


c,*b,.h.o,-o. oscacc, 

gi»fflC 65. 70:8. 5. 72: 

8. 11.23 
%m&'X. 65.85:8. 5.72: 

8. 11. 43 


19b- i» 




84.6 




+ 9. 9 
(0. 995) 


3360. 1700 
1647. 1520 


2. 27. 2. 28. 2. 31*102. 22(68. 4s). 3. 08 
(IB. a). 3. 27W03. 29(38. 2s). 3. 46(18. a). 
4.86*105.02(18. 2a). 6. 82(1B. d. J = 
8Bz). 6. 9 — 7. 6(98). 8. 35(18. d, J = lOBz), 
8. 70(18. d. J=M0Bz). 11. 33(lB.s) 


C» tHi • M.O* - 0. 03CBCC, 
fftfffi:C.68. 18:B. 5.93: 

H. 11.76 
nmU -CBi. 25:B. 6.00: 

8. 11.79 


19b-» 


CC^_ 
^O^HIBCO- 


83. 4 


ft 


+ 37. 4 
(1. no) 


3360. 1700 
1630. 1595 
1523 


2. 31*102. 33(38. 2s). 3. 10(1B. a). 3. 29 
*143. 31(38. 2s). 3. 45(18. a). 4. 87*10 
5. 03OB. 2a). 6. 9-7. 6(98). 7. 72(1H. a). 
8.35(18. d. J=10Hz).8. 69(lB. d. J = lQBx). 
11. 20(18. d. J= 10Bz> 


C,«B..CeH.O«'0. OJCBCC, 
ItJt0:C 62. 96:8. S. 08: 

CC, 7. 78:1.11.28 
ISSlfflrC 62.17;B. 5.12: 

CC. 7. 63:1. 11. 28 
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?$B3¥3-294253 (31) 

[a ] J* +75. 8 (e, 1.039 ; CHC C») 

TC^^flf (Ci*HiiNiOi* O. 2 HiO t LT) 
3tJ*© :C,6 5.0 5:H,6.69; 

N.9.48 
: C. 6 5. O 2 ; H. 6. 7 1 : 

N.9.49 

6) [1 8a]*ISJ&W9<03)£|3JttKLT. T 




2 Iw^t. 

. I Rt'H-NMRIi, 5 1 1-1 i^7j< Ltz*r 

(£IT#S) 



39 ED ¥3-2942 53 (32) 



» 11 — 1 (6t 6 ) 



Ho 


CYR, 

H 

X 


45t# 
% 


■P 

X. 


[a] D ° CHW, 
(C) 


is (cactf,) 

vast C«*' 


'H-NMR 
6 (200MBz) (CDCfi,) 


/u *r» y ^ V I in 


19b-vi 


\ r 


83. 1 




4-44.7 
(1. 064) 


3360. 1701 
1630. 1 520 


2. 32*102. 34(3H, 2i). 3. 10(1B, »). 3. 30 
6itf3. 33(3H, 2»). 3. 45(IH. ■). 3. 45(18, «). 
4. 88*10*5. 08(18. 2i). 6. 96(18, ■). 7. 1- 

7. 7(88). 7. 95(18, s). 8. 34UB. a, J= ivnzj, 

8. 68(18. d. J« lOBz). 11. 30(1B. d. J~8Bz) 


C.»Bt.F.IUO, 
ttJTtf :C.61.59;H.4.79; 

F r 10. 82 ;N, 10. 64 
3fcMfl*.:C. 61. 45:8. 4. 70: 

F, 10. 60:1.10.56 


I9b-vii 


cp.-^C^hikco- 


78. 7 


ft 


+ 65. 6 
(I. 191) 


3360, 1701 
1632, 1522 


2. 35(3B. s), 3. OKlB, ■). 3. 30*103. 31(38, 
2s), 3. 45(18. «). 4. 9O*10S. 10(18, 2«). 
6. 7-7. 6(98), 8. I0(lB. d. J- lOBz). 8. 38 
(18. «). 8. 70(1B. d. J= 10Hz). 11. 30(1B, «) 


C«,BtiF,l*0* 

irm&:lSl. 59:8, 4.79: 
F, 10. 82:11.10.64 

|gaH«:C6Ul3:H.4.68*. 
F. 11. 59;IC, 10. 55 


19b-vi 


CB,^)-HHCO- 


79. 6 


ft 


+ 10. 3 
(1. 048) 


3365, 1700 
1655. 1514 


2. 26. 2. 27*102. 32(68. 3s), 3. 06(1B. ■). 

3. 24*103. 27(3B. 2s). 3. 46(1B, ■). 4. 89 
*105. 00(1B, 2«), 6. 45<1B. d, J = 8Hz). 

6. 90—7. 6(9B), 8. 32(18. d. J« 10Hz>. 8. 68 
(IB, d. J= 10Hz). 11. 32(1B, d, J= 8Hz) 


C,Tfli«lf»O«*0. 05CHC5, 
ftJTtt:C, 67. 90:8. 5. 91: 

1, 11. 71 
Hjfflffi.'C, 67. 87;B.5.93: 

1,11.74 


I9b-ix 




69. L 


ft 


-20. 5 
(1. 187) 


3270, 1701 
1654, 1508 


2. 22*102. 34(3B. 2s). 3. 13(IB. ■), 3. 27 
*103. 29(38. 2s), 3. 52(18. 5. 07(lB. ■),. 

7. 00(1H. ■). 7. 15-7. 6(8B), 7. 82(1B, ■). - 

8. 46(18. •). 8. 71(1B. d. J~8Bz). 11. 34 
(IB.s) 


C,.B«tC£tH>0« 
8+JUB:C. 60. 95;B. 4. 52: 

CC. 13. 84: It. 8.20 
IgffllflhC, 60. 19:8. 4. 54: 

(£.13.41;*. 8.25 



* 11-2 





CYR. 
X 


M 


Cat] D CHCC, 
(C) 


IS (CHCg.) 
i> sax c** 1 


'H-NMR 
5 UOOHBz) (CDCC) 




to 
19s- i 


Cfr^^-IHCO- 


90.7 


-63. 2 
(0. 938) 






C,.B,,CCH*0. 
Steffi :C 63. 35:B. 5.11: 

Cfl, 7. 19 :K. 11. 37 
HMffi:C, 62. 05:B. 5.04; 

C£. 7. 65;B. 11. 14 


19a- »i 


WH^C^HraCO- 


81.7 


-81. 3 
(I. 370) 






C,.B»«C£.!t«0» 
8t»ffi:C S9.21;B,4.59: 
C2, 13. 44; ft. 10. 62 
C, 58. 62:8. 4. 68: 
CM1.78;!. 10. 54 


19»-ifi 


(O)-*HC0- 


89. 0 


-13.3 
(1. 024) 






C,tB,.K.O, 
8tHC«:C 66. 38:B. 5.78: 

»,11.47 
«ftJffi:C. 66. 09;B. 5.92: 

n. 11.50 


I9s-iv 


e ^^-H8C(H 


87. 6 


-10.5 
(0. 949) 






Ci7B»«X40« 
3t*tt:C, 68. 63:8. 5. 97: 

E. 11.86 
*®Jtt:C. 68. 28:8, 6.06; 
R, 11. 94 


19s- » 


^C^-IBCO- 


93. 9 


-40.9 
(1. 130) 






Ct«Bi iCCI*0. 
ftMCfiliC. 63. 35 ;B. 5. 11; 

Cfi. 7. 141 ; 1.11. 37 
n&m-.C 62. 53;H, S. 10: 

CH. 7. 34 :R. 11.24 


19»-vi 


CF^_ 

fo)H*BCO- 


87.3 


-45.9 
(0. 975) 






C.,B,.F,R,O«-0. 3B.O£ UT 
«-HC«5:C 60. 97;H.4.85; 

F. 10. 71:1, 10.53 
81. 08:H. 4. 87: 

F. 10. 26;*. 10.47 
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ttGJ¥ 3-294253 (33) 



g i 1-2 (tt t) 



no 


CYHi 

II 

X 




[a) D CHCGi 
(C) 


IB (CBCC) 
1/ >«x cm"" 1 


1 H — N M R 
6 (200MHz) (CDCC.) 




I9a-»i 


CF.^^HIBCO- 


67.0 


-61.4 
(1.081) 






Cf tHi »F»H»0« 
tt*ffl:C, 61. 59;B, 4. 79; 

P, 10. 82:1. 10. 64 
*&fl:C, 61. 31:H,4. 92; 

F. 10. 74 ;l. 10. 78 


I9a-ri 




83. 9 


- 6.0 
(I. 077) 






C,,H,,H*O*-0. 2B.O£ IT 
lt*ff :C 88. ll;B, 6.01; 

1,11.77 
*«tt:C.68.05;H. 6.13; 

1. 11.68 


19a-x 


CF *>-\ 

fo)-SBCS 


86. 6 


- 3.4 
(1. 061) 


3315. 1701 
16S0. 1S21 
1512 


2. 18. 2. 20fc J; #2. 27 (3B, 3a), 2. 88-3. 86 
(2H). 3. 22*5 J: 1/3. 24 (3B. 2b), 5. 43i3 X O 
5. 58(1B. 2a), 8. 95-9.0S(l5B). 
'10. 70-11. 50(1B) 


C.*H«.F,R»O.S 
IfJ|[4j|:C, 59. 77;H,4.64; 
F, 10. SO:*. 10. 33 ;S, 5. 91 
H«*jt:C. 59. 68:B. 4.73; 
F. 10. lilt. 10. 50;S. 5. 88 



UteW 1 0 



[18b] 



1) NaBH, 



2) 



OH 




uucnr Be 



OS 

[or ^ » hb ° c 

^MHCBO 
[2 Ob)(2S.4S)-{* 

Ac.O, f; 



OAc 



\^SfBCBO 



2® 



[2 2 b] 



<3&4lg) 



OH B M ^JO) 
[2 1 bJ(2S. 4S)-f* 



OAc g M& T0l 

^-^HHCBO 
C2 3b] 



1) CF.COOH 

2) B'HCO. 
fc*VW*B'COCC 



[2 5b] 



""KHCHO X 
[2 4 b] 



*£W9. 2)T»J?Ltt h >[i 8b) 1 1 . 0 9<O 
> 9 / -n,7§«tc^c^Tlc»j^5o fi£»J*2B# 

««IT, za<O»tt*[2 0b](2S. 4S)- 
{* 7.4 1?(67. 1 90<fc [2 lb3(2S, 4R) 
-(* 2. 5 1 *(2 2. 7«)t»5, 
[2 0 b]: 
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[a]»» + 1 3. 5(c. 1.0 0 0 ; CHCC) 
D 

IR *.a*(CHCfi,) : 3 2 3 0, 3 3 3 0, 
1 6 8 7, 1 6 5 6, 
1 5 0 Oci" 
NMR <5 (C DCC.) : 1.45. 

1.4 6 is J: EM . 4 8(9 H, three «). 
i. 5-2. 1 (2H,i)> 2. 1 7. 
2.20fcitf2.22(3 H. three b). 
3. 1 8*i,fctf 3. 2 I (3 H . two s). 
4.27JsJ:tf4.60(2H t tfo ■). 
5.6-6.0(lH), 6. 9 5-7. 5(8 H). 
8. 1 5-9. 20 (3 H) 
7C*#*T <C.*H,,N,0, • 1/2H.OUT) 
If :C,6 3.9 8;H,7.38; 

N.9.32 
ftfflff :C,6 4.2 3;H,7.14; 
N, 9. 2 1 

[21b]: 

[a ]•• + 48.8(e,l.O08:CHC«,K 



%ffl¥ 3-294253 (34) 

I R m»(CHC«,) : 3 4 3 0. 3 3 3 0. 

1687, 1 6 5 5 cm' 1 

NMR 5 (C DCC) : 

1 . 4 2 isJtCM . 4 3 (9 H. two «K 
1.8 5 — 2. 1 0(2H,i)» 2.12. 

2. 1 5fciC^2. I 8(3H, three s). 

3. 1 8. 

3.l9fcJ:r/3.23(3 H, three *K 
3 . 9 5 - 4 . 7 2 (2 H). 5.63(lH,i), 
6.9-7. 3(8 H). 
8 . 0 0 - 8 . 6 4 (2 H). 
9.0-9.25(1 H.w) 
7C*#*T (C»H,,N,0, • l/ZOCHCfi.t 
U) 

gffcfc : C, 6 4 . 5 5 ; H. 6. 9 9 : 

N. 9 . 3 9 
^ftjfft :C,64.43;H.6.95; 

N.9.39 

2) Ig5£IV©3P5IfSKt£^T**Mt*S. 
^tt<*[2 0b]3 6 3i^ ^TfcftSf 0. 5«£<i: t* »J 



^jf.+t v : ftRx^/i,- 1 : 2)TfltS3LT[2 
2 b] 3 5 2 **(8 8. 5 

I R v ■tx(C HC«,): 3 4 3 0, 3300. 

1 7 0 0. 1 6 5 4 ci 

NMR 6 (C DC4,) : 

1.39fe£CM.4l(9H,t»o s). 
1.71. 

l,73*»J:tfl.75(3H, three s). 
2. 1 -2. 4 5(2 H..). 
2.23*5«fcr/2.32(3H,two8). 
3.19. 

3.20fc*tf3.2l(3H. three s). 

4. 2 8fc«fcC/4. 6 0(1 H.two ■). 

5. 6 O ( 1 H.w). 

5. 5 9(1 H,t, J ■ I OH 2). 



7.1-7.5(7 H). 
7.83(1 H.d, J = 8 Hz)> 
8.35-8.6(2H.m) 
TcStttf (C„H„N,0,- l/10CHCfi,i 
LT) 

Steffi : C 6 3.2 6 ; H.6.73 ; 
N. 8 . 4 8 
:C,6 3.2 0;H,6.74; 
N. 8 . 4 4 
£t£<*[2 3b]t>|SI«^^fiJti-io 
lR?S8 9. 9% 

I R v wax(C HC{,) : 3 4 3 0. 3 2 8 0. 

1 7 0 0, 1 6 5 4 ow" 
NMR 5(CDCj,): 1.39. 

1.4 lfcJ:t;i.4 2(9H, three s). 

1 . 9 2-2. 2(2H.w). 1.98. 

1.99fcJtc;2.02(3H, three «). 

2.11. 

2. 1 2fc«fctf2. 1 3(3H. three e). 
3.16. 



3.I9*J:CF3.2 1<3H. three a), 
3.B-4.2(IH,iK 5.32(lH,i), 
5.74(lH.i). 6.9-7.4(6HK 
7.8 4(1 H..K 8.3 9(1 H . 
8 . 9 6 ( 1 H . •) 
t£*#St (C..H,,N,0.- 0. 1 5 CHCCj 
HT) 

anm : c. 6 2. 6 3 : h. e. 6 6 : 

N.8.38 
HfllJfi :C,6 2.7 9;H,6.71 : 
NJ.39 

3) $1^18, 2)0*0-** 3)*t:lt 4 )£ 

mmizft^. <t&&[2 4]*j <fcr>[2 5]*?^*„ 

12-1 l^t. 

4) IteW9©5)Tf#^nA:S ; 



H 



I (Jl »HBoc 



J3K!¥ 3-294253 (35) 
T^<*n*ft£fa[ i 8aj*iete#) i o <£> i ) <t [uj 

ttlcLTflTcl, ia<0Stt*[2 0 4 ] ((2R. 
4 R)-#)fc J: tf[2 1 a]((2 R. 4 S ?3 

So 

[2 0 a]: 

: 6 5.3 9* 
[a] * D » — 15.9 (c, 1.016 ; CHC 

7C*#*T (C,4H„N,0,fcLT) 
St*fl :C,6 5.2 9;H,7.08; 

N. 9. 5 2 
HWfi :C.65.07:H,7.20; 

N. 9. 5 9 

[2 1a]: 
Jfc* : 20.2« 



— 49.7 (e. 1.013 ; CHC 4.) 



*t*ffi :C.65.29:H,7.08; 

N, 9. 5 2 
ISfflJfia : C, 6 5. 3 1 : H. 7. 1 6 ; 



N. 9. 4 5 

5) [20a]fc<fccf[2 i n-etx^mm I 

0cD2)£[5j«ICT-tr*MfcL. [2 2a]((2R. 
4 R)-<*)fcJ:a : [2 3a]((2 R. 4 S>-{4>>*f# 

[2 2a]: 

: 7 6.4% 

O ] « D > - 5 7. 6 (c. I . 0 I 4 : C H CO 

7C*#tfr (CHnN.O.tLT) 
st»«f : C 6 4.5 8 : H.6.88 ; 

N. 8. 6 9 
nm& :C,64.l4 ;H,6.98: 

N , 8.7 4 

[2 3 a] : 

: 8 5 . I % 

fa) B D 4 - 2 9 . 0 (c, l.O I 3 ; CHC flj) 

7C*5*$? (C.HnN.O.tlt) 
ItJJCffl : C.6 4.5 8 ; H, 6.88; 
N. 8. 6 9 



HSIffll :C.64.23;H.6.91: 
N. 8 . 8 6 

6) nmm \ o©3>£i§j«kl-c. [2 2a]*s 

XU{2 3a]^b^nfnTE-jtt^(2 4 a] fc -t 
tf[2 5 a]T^* n*<t&m*:'& tl 0 

OAc H TO] 



(CJJL^ HHCYRt 



Me 



HHCHO X 



[2 4a] 



Me- 



OAc H 



HBCBO X 

[2 5 a] 

12-2 Kl/T^o 
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?ID3¥ 3-294253 (36) 

g 12-1 





CYB* 

II 

I 




■P 

•c 


[flr) D ° CBCfi, 
(O 


IR (Nujot) 

V BAX CM~ ' 


■H-NMR 
6 (200MHz) (CDCC) 


— — » z\ tc: i* 


lo. 
24b- i 


Cfl-(C^-*HC0- 


70.7 


193-194 
(i-fO 


+ 1*3.6 
(1. 246) 


3410. 3270. 
1722. 1698. 
1643. 1536 


1. 69, 1. 706*01. 74(3B. 3«). 1. 5—2. 3(2R). 

2. 32. 2. 346*02. 37(3H. 3s). 3. 20. 

3. 226*03. 26(3B, 3s). 4. 54*104. 78 
(1H. 2d. J~ 8Bz). S. 6—5. 8(1H. ■). 6. 55 
(IB, ■). 7. 0-7. 9(l3fl). 8. 3-8. 9(2H) 


C,.H,.CGH.0» 
8tHt4fi:C, 62. 62.B. 5.44: 

Cfi, 6. 60;H. 10.43 
1S*i©:C,62. 68:fl. 5. 50: 

ce. 6.7:11. 10.49 


24b- ii 


cc > _ 


71. 6 


190 
<i-f*) 


+ 131. 3 
(1. 160) 


3400. 3270. 
1721. 1700, 
1643. 1540 


1. 69. I. 706*01. 75(3B. 3c). 1. 5-2. 2(2H). 
1. 35. 1. 366*0 1. 37(3B. SO. 3. 21. 2. 236*0 
3. 28(3B. 30. 4. 55**04. 79(1B. 2d. J - 8Bz). 
5. 6-5. 8(1B), 6. 58(1B, O. 6. 89(IB. O. 

7. 0—7. 5(10B). 7. 64C1H, ■). 7. 88<1H. s), 

8. 38(1B. s).8.55-8.8(lB) 


C,.B,.CfiM*0. 
gt*ffi:C 62. 62;B. 5.44: 

Cfi, 6. 60:8.10.43 
*Mffi:C 62. 38:B. 5.48: 

Cfi, 6. 76:11, 10. 43 


24 b- in 




71. 6 


177-178 
<i-f») 


+ 148.3 
(1.112) 


3350, 1732. 
1676. 1643 


I. 68, L 70**0 I. 74(3B, 3i), 1. 45-2. 2 
(2B). 2. 36**02. 39(3B. 2s), 3. 21. 3. 26 
**03. 28(3B. 30. 4. 50*104. 72(lB. 20. 
5. 55-5. 80(1B, O. 6. 64(1H. O. 7. 0-7. 5 
(10B), 7. 58(1B. ■). 7. 89(IB. e). 8. 38(1B, s). 
8. 5-8.7(18, O 


C>.BmCMI«0. 
8tHffl:C. 58.85:8.4.94: 

Cfi. 12. 41:*. 9. 80 
^atftf :C. 58.7l:H. 4. 9B: 

Cfi, 12. 65 ;K, 9.82 


24b- iv 


fo)-*BC0- 


65. 0 


150-152 
(i-f») 


+ 115.9 
(I. 081) 


3400. 3230. 
1721. 1698. 
1643. 1545 


I. 70. 1. 716*01. 75(3B. 3s). 1. 5-2. 2 
(2B). 2. 326*02. 35(3B. 20. 3. 21**0 
3. 27(38. IO. 2- 75**03. 76(3B. 2s), 4. 60 
*i04. 85(IB, 20. 5. 67(1B. O. 6. 46(1B. •). 

6. 52(1B. d, J=-8Bz).6. 82(1B, ■), 6. 90— 

7. 80(11B). 8. 36(1B, O. 8. 5—8. 9(1B) 


C,.B»i)U0« 
|+H:ffi:C.6S. 40:B, 6.06: 
8. 10. 52 

SSfldflhc.es. 30:H, 5.99: 

R. 10. 49 


24b- v 




72.4 


179-18C 
<x-fO 


+ 111. 1 
(1. 006) 


3400, 3270. 
1720. 1700. 
1642, 1549 


1. 70. I. 72*101. 76(3B. 3«). 1. 5-2. 2 
(2H, O. 2. 276*02. 28(3B. 2s). 2. 33**0 

2. 36(3B. 2b). 3. 206*03. 26(3B. 2s), 4. 58 
6*04. 86(1H. 2d. J - lOBz). 5. 6-5. 8(1B). 

6. 33(1K. O. 6. 79(1B. O. 7. 0—7. 5(UB). 

7. 68(1R. O. 8. 36(IB. O. 8. 5-8. 9(lH) 


Ct«Hs tH«0» 
gt*e:C. 67. 43;H, 6. 24: 

N, 10.85 
n&W-C, 66. 9i:B, 6.15: 

N. 10. 78 



Ho. 


CYR, 

% ^ 


% 


■P 

1C 


[<r] D * CBCfi, 
(C) 


IS (CHCfi,) 
v sax c*"' 


•H-NMR 
6 (200HHz) (CDCfl.) 




24b- vi 


CF, >—\ 

^^-IIBCO- 


63.6 


195 


+ 124. 0 
(0.979) 


3400, 3270, 
1720. 1700. 
1643. 1547 
(Kujol) 


1. 69. 1, 716*01. 75(3H. 3s). 1. 45-2. 2(2H). 

2. 366*02. 38(3B, 20. 3. 23, 3. 266*03. 30 
(3H, 3s), 4. 556*04. 8l(lB. 2»). 5. 68(1B. O, 
6. 80(1H. s). 7. 0-7. 7(12H). 7. 8-8. 8(3H) 


C,.H,.F,H*0. 
g+»0:C. 61.05:H. 5.12: 

F. 9. 99 :K, 9. 82 
£iM&:C. 60. 56;H. 5. 08: 
F.9. 94: B. 9. 85 


24b-vi 


CF,-^^-»BC0- 


60.9 


224-225 
(x-f*) 


+ 129. 1 
(1. 084) 


3400. 3270. 
1722. 1699. 
1642. 1534 
(Sujol) 


i. 69. 1. 706*01. 75(3B. 3s). 1. 45-2. 3 
(2H). 2. 366*02. 38(3H. 2s). 3. 22. 3. 26 
6*03. 29(3H. 3s). 4. 53**04. 77(1H. 2d. 
J= lOHz), 5. 66(1H. •). 8. 70(1B. O. 7. 0- 
7. 5(12H). 7. 58(IH. »). 7. 7-8. KlB). 8. 38 
(IB. s). 8. 5— 8. 8(1H) 


C,.Ht»F,N.0» 
3t#ffi:C. 61. 05:fl. 5. 12: 

F, 9. 99 ;B. 9. 82 
1gft]ffi:C 60. 84 :H. 5. 17: 
P. 9. 68; H, 9. 82 


24b-vi 


B 


68.7 


m 


+ 168. 7 
(1. 239) 


3370, 3230. 
1733, 1689 
1643 
(Hujol) 


1. 32. I. 406*01. 47(3B, 3s). 1. 8-2. 3(2B). 

2. 30, 2. 316*02. 33(3H, 3s). 3. 23. 3. 256*03. 26 
(3B. 3s). 4. 866*05. 11(IB. 2t. J = 10Hz), 5. 54- 
5. 80(IB). 6. 8-7. 5(13B). 7. 65(1B. ■). 7. 95 
(IB. O. 8. 25-8. 50(1B). 9. 90-10. 25(1B) 


C,oB»di4O»-0. 4CHCfi 3 
2+*«:C,63. 57:B. 5.34: 

If. 9. 75 
££3a:C, 53. 39 :H, 5.43: 

N. 9. 71 


25b- i 




72.9 


ft 


+ 63. 5 
(1.017) 


3360, 1730. 
1693. 1631. 
1597, 1540 


I. 97. 1. 986*01. 99(3H. 3s). 1. 8-2. 55 
(2B), 2. 15. 2. 19*102. 2i(3H. 3s). 3. 20. 
3. 23. 3. 246*03. 27(3B. 4s). 4. 1-4. 6(1H). 
5. 92(IB. ■). 6. 80-7. 40(12B). 6. 9-7. 4(8B). 
7. 55(1B, ■), 8. 25-8. 52(!B). 8. 75-8. 94(1B) 


C.Ht.CfilLO. 
ft*tfi:C.62. 62:H, 5.44: 
Cfi. 6. 60:1. 10.43 
|gMtt:C 62. 60;B. 5.60: 
Cfi. 6 62:1. 10. 19 


25b- ii 


^^-SBCO- 


71.7 




+ 57.7 
(1.001) 


3360. 1730. 
1693. 1632. 
1595, 1542 


1. 986*02. 01(3H. 2s). 1. 9-2. 4(2H). 

2. IS. 2. 186*02. 24(3B. 3s). 3. 23. 3. 26 
6*03. 30(3B. 3s). 4. 1—4. 6(1H), 

5. 92(1B. O. 6. 8-7. 6(13B). 8. 326*08. 50 
(IB. 2d. J= 12Hz). 8. 7-8. 9S(1B) 


C,.B«.CfilI.0» 
3t*ff:C. 62. 62;H. 5.44: 
Cfi. 6.60:1.10.43 
2£*3H:C. 62.75:8, 5. 59: 
Cfi. 6.70:1.10.39 
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«Bfl¥ 3-294253 (37) 



g 12-1 (It t) 



lo. 


CYS, 

U 

X 




•P 


(C) 


IB (CBCCj) 
v aax cji* 1 


•H-NMR 
6 (200MHz) (CDC2») 




25b-ifi 


CC-^^HCO- 


68. 2 


a 


+ 62. 6 
(1. 003) 


3360. 1725, 
1695. 1622. 
1590. 1535 


• n a A flAfekrf* A4/fD 4«\ 1 0. 9 *i 

1. 99. Z. QOeXPZ. UZ\*n, o*/, 1. » £- •> 
(2H). 2. 17, 2. 246102. 27(3B. 3«). 
3. 22. 3. 276*03. 31(3H. 3t). 4. 1—4. 6 
(IB. 4.), 5. 94(IB. ■). 6. 8-7. 8(12H), 
8. 306108. 50(1B. 2d. J«= ilBz), 8. 7-8. 95 
(IB. ■) 


CttBtaCtf ffl.0i*0. 1C«B« 
1+*«:C. 59. 30 :B. 4.98; 

CM2.I4:». 9.67 
nmf& :C 59. 29;fl. 5.17; 

CM!. 86:1.9.42 


25b- iv 


^^HfHCO- 


76.9 


& 


+ 52. 4 
(1.002) 


3360. 1732. 
1692. 1632. 
1550 


1. 96. 1. 976101. 98<3H. 3i). 1. 9-2. 4 
(2B), 2. 156102. 2K3B, U), 2. 276*0 

2. 28(3B, 2k). 3. 20. 3. 21. 3. 246*03. 27 
(3B. 4t). 4. 1-4. 6(IB). 5. 89(1B. ■), 

6. 81(1B, •). 6. 95-7. J(11B). 7. 61(1B. ■). 
8. 3-8.45(lB).8. 8-9. 1(IB) 


Ct«Bs t B«0» 
tttftf :C, 67. 43;B, 6.24: 

R. 10. 85 
$fl4ff:C 67. 07:B. 6.38; 
V. 10. 76 


25b- v 




81. 4 


tt 


+ 52. 0 
(1.011) 


3370. 1730. 
1695. 1632. 
1560 


1. 98. 2. 006102. 14(3B. 2.). 1. 9-2. 5 
(2B). 2. 17. 2.216102. 26(3B. 3«). 
3. 23. 3. 276103. 22(3B. 3«). 4. 14-4. 62 
(18). 5. 94(1B. «).7. 0-7.9(138). 
8. 28-8. 92(2B) 


Ct»Br»F»R«0. 
ft»«:C61.05;B. 5.12; 

F, 9. 99:9. 9. 82 
*SJffl:C. 61.06:B. 5. 37; 

F. 9. 02:1. 9. 85 


25b-vi 


0 


69. 7 


*s 


+ 67. 7 
(I. 010) 


3430. 3290. 
1734. 1693. 
1642. 1541 


1. 956101. 96(3B, 2»), 1. 90—2. 40(2B). 

2. 10. 2. 13. 2. 206102. 30(3fl. 4s). 2. 22. 

3. 23, 3. 256102. 26(3B. 4»). 4. 36—4. 83 
(IB. ■). 5. 60-5. 94(1B. •). 6. 80—7. 45 
(12B). 7. 63(1B, d, J-»8Bz). 7. 76(1B. ■). 

8. 3-8. 6(1B). 8. 88(1B. ■). 9. 25—9. 6(lB) 


C,«B»«K«O.'0. 2C.H. 
*tJ*~a:C, 69. li:B, 5.80; 

1. 10. 33 
£8H&:C. 69. 22;B. 6.00: 

1. 9. 88 



& 12-2 



So. 


CY*. 
X 


% 


■P 


[fl] D CHCC, 
(C) 


is (CKce,) 

v sax cm' 1 


»H -NMR 
6 (10011Hz) (CDCfi.) 




24»- • 


C^C^-SHCO- 


89. 1 


188—190 


- 146. 1 
(0. 909) 


2360. 1695. 
1634. 1598. 
1540 




C,.B..CCB.O.«0. 8C.H. 
itJ*e :C 65. 71 :B, 5. 68: 

CC, 5. 91:8. 9. 25 
1?^ffl :C 65. 70;B. 5. 69; 

CC. 5. 63:1. 9. 27 


24a- ii 




88. 0 


186—188 

(i- 5* W) 


- 135. 2 
(1. 001) 


3360. 1697. 
1633. 1595. 
15<0 




C,.B..CCI,0. 
lt18fi:C 62. 82:B. 5.44: 

CC. 6. 60:1. 10. 4 3 
^««:C 62. 46;B. S. 46: 

CC. 6.34:1. 10.41 


24 a- Hi 




18.9 


176—178 

(x-5*/W) 


-161. 2 
(1. 001) 


3350, 1696. 
1631. 1590. 
1532 




C.«B,«C4,S.O» 
ttWft iC, 58. 8S:B. 4. 94: 

CC. 12. 41:8, 9. 60 
H88«:C&8. 68;B. 4.95: 

CC. 12. 40:8. 9. 76 


24e-i» 


^^HIBCO— 


62.7 


151 — 152 

(^ + -* >) 


-120. 9 
(1.016) 


3360. 1692. 
1622, 1602. 
1543 




C..fl.,l*0. 
It*«:C. 65. 40:B. 6.06: 

8. 10. 52 
*»a :C 65. 02:B. 6. 02: 
1. 10. so 


24a- » 




81. 1 


178—179 
(x-^/w) 


-117.7 
(1. 008) 


3360. 1695. 
1635. 1550 




C..B..I.O.-0. 2SB,Ot LT 
ltWtf:C 66. 84 :B. 6. 29; 

8. 10. 75 
fg»«:C66.96;B.6. 24: 
8. 10. 71 


24a-*» 


CF,-^^-fBCO- 


78. 6 


224-22$ 

(X-^/W) 


-133.7 
(1. 004) 


3860. 1698. 
1622. 1604. 
1542. 1326 




C..B..F.B*0. 
ItJia:C.6l.05:B,5.12; 

F. 9. 99:1. 9. 82 
9g«tJ:C 61. 09:8.5.10: 

P, 10.23:1. 9.77 
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g I ?. -2<tt *) 





CYR, 
it 




■ P t 


a] D CBCfl, I 
(C> 


B (CHCC j) 
v nai CM' 1 


•H-NMR 

S (200HBi) (CDCg.j . . 


..B.oK.O.-0.25B.Otll 


Ho. 
24»-vi 


X 

B 


90. 4 


149-151 
(C.B.-Et.O) 


-185. 4 
(1.012) 


3455, 3415. 
3260. 1728, 
1694. 1644 
1540 




It»0:C 67.85;B. 5.79; 

1, 10.55 
H««:C, 67. 82;H. 5. 86; 
K, 10.28 
Ct.BttN«0» 


24a-ix 




83. 5 


183-185 

(x-t-zu) 


-109. 2 
(1.010) 


3370. 1695. 
1603, 1540, 
1515 


1 71fe Xtf 1. 74(3H. 2.). L 50-2. 46(2H). 
1. 27 (3B. «). 2. 31*3 X Xfl. 35(3B. 2t). 
3 20*5* tM. 25(3B, 2t). 4. 58S j: lm. o« 
(IB. 2d. J - 1M«>. 5. 60-5. 78(1B). 6. 30 
f ir .VI 00-7. 75(138). 8. 33-8. 90(2H) 


*t*tt:C,67. 43;B. 6. 24; 

I, 10.85 
Hffl«:C 67. 30;B, 6.14; 
H. 10.88 
C..B.»F,B.0*S 


24*- x 


CF *^^-iHCS 


79. 6 


194 — 196 
(C.H.-Et.O) 


- 67.9 
(1.014) 


3320, 169S, 
1640, 1518 
1332. 1133 


1 66. 1. 71 to Jt CM. 72(3B. 3«). 1- •» 
(IK), 2. 34*i J: CM. 36(3B, 2t). 3. 16. 2. 18. 
3 19*3 £ CM. 21(3B. 4s), 5. 85—5. 72(2B), 
7* 00-7.80(138); 8. 33-8. 82(3H) 


tt3»«:C. 59. 38:B. 4. 98; 
F, 9. 72:8. 9. 55;S. 5.47 
£A4tt:C. 59. 4S;B, 4. 99; 
F.9. S0:B.9. 52 ;S. 5. 74 
C,.B.»«B*O,-0. 3B.0 


25a- i 


ce-^5)-«Hco- 


95. 4 




- 63.9 
(1. 027) 


3360, 1730. 
1693. 1631, 
1597. 1540 




£LX 

ifJftfrC. 62. 00;B. 5. 50; 

co r 54 ■ N 10 33 
1?»ltt:C.61.92:B. 5. 58: 
02, 6. 66 ;». 10. S9 
C«.H,.F,H.O. 


2S»- v 




86. 3 




- 52.1 
(1.013) 


3370, 1730. 
1695. 1632, 
1560 




|fJ|ffi;C.6l. 05;B. 5. 12; 

F, 9.99:11, 9.82 
£58*2: C, 60. 94 ;B. 5.24: 
p. 9.77:1. 10. 00 
' C,«B,.II.O.-0.4B,0fcU 


2S»-vi 


B 


93. 8 




- 68.8 
(1.025) 


3430. 2290. 
1734. 1693, 
1642. 1541 




ttna.c 57.50. b, 5.82; 

K, 10. 50 

nmm.c 67. 42:b. 5.82: 

R. 10. 60 



[2 4 a3 



I NH+OH 

j (3S9IIS) 




[2 6 a]: (2R. 4R)-{* 



jam****** 7**5*6** ► y 9 a-c^bl*** 

#6****- 1 : l-l : 2)-C«KLTC2 6a] 
*#*o H«cLt[2 5i], [24b]. [25b] 
J; nT*5-#5£r;r:*ft*[2 7al ^ [2 

6b]. [2 7b]*#*<> 1 3K,Tx-r. 
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g I 3 - t 



to. 


CYB, 

(I 

X 


% 


■P 


[a 3 J CHCfi i 
(O 


IS (CRCfi.) 
is max cm" ' 


•H-NMR 
5 (200MHz) (CDCfi.) 




26b- i 


Ctf-(C^-HHCO- 


77. 1 


tt 


+ 89. 1 
(1.272) 


3370. 1626, 
1543, 1495 


1. 62(18. a). 2. 04-2. 45(18). 2. 276*02. 32 
<3H. two s). 3. 25. 3. 286*03. 49(3H, three 

s), 4. 53-5. 00(2B), 6. 52-6. 72(2H). 
6. 78—7. 10(2B). 7. 14 — 7. 40(8H). 7. 88 
OB.O 


C..H,,CfiR«O,*0. 1 CHCfi, 
R+*ffl:C. 62. 95:H. 5.70: 

Cfi. 9. 62; R, 11.69 
n&mx. 62. 50:R. 5.76: 

Cfi. 9. 53:8.11.84 


26b- ii 




70. 1 


a 


+ 71. 8 
(1. 114) 


3360. 1624. 
1541 


I. 62(IH. a). 2. 05-2. 44(lB), 2. 286*02. 32 
OR, t«o s). 3/27. 3. 306*43. 49(3B. three 

s). 4. 55-5. 0l(2B), 6. 59(2H. ■). 6. 78 
— 7. 50(10H),7.95(1B, •) 


C.,H,,CfiJU).*0. 2 CHCfi, 
8t*fi:C.6l.66:B, 5.59: 

Cfi. 11. 56;B. it. 41 
nmtiL:C 61. 51:8, 5.53: 

Cfi. 12.71:1. 11.39 


26b- ifi 


cc-^)hihco- 


49. 2 




+ 90. 6 
(1. 119) 


3360. 1624. 
1534 


1. 61(1B. a), 2. 04 — 2. 44(IB). 2. 296*02. 31 
(3B. two s), 3. 25. 3. 286*03.48 
(3B. three s), 4. 5-5. 0(2B). 6. 57(2B. a), 
6. 75-7. 58(12B).8. 1-8.4(18) 


C..B*.Cfi.M)»'0. 1 CHCfi. 
g+*fl:C, 58.72;H. 5.12: 

Cfi. 15. 88:1. 10.91 
n.m&-C 58. 50:B, 5.10: 

Cfi. 16. 09:1. 10. 96 


26b- iv 




75. 6 




+ 71. 9 
(1. 178) 


3370. 1626. 
1548 


1. 61(1B. a). 2. 04-2. 44(1B). 2. 276*02. 32 
(3B. two s), 3. 26, 3. 30**03. 48(3B, three 
s). 3. 76. 3. 77**03. 78(3B. three •). 
4. 653*04. 94(2H. two ■). 6. 58(2B. •). 6. 77 
— 7. 40(10H), 7. 736*07. 76(1B. two e) 


C,.B.oR*O*-0.05CBCfi. 
SfWm-.C 66. 78:B. 8.47; 

1, 11.95 
3?fl]ffl:C, 66. 73;H, 6. 54; 

R. 11. 90 


26b- v 


'^C^-RBCO- 


76. 6 




+ 65. 2 
(I. 207) 


3370. 1625. 
1553 


I. 61(1H. e), 2. 03-2. 4S(1B). 2. 276*02. 30 
(3B. two »). 2. 32(3H. •). 3. 25. 3. 296*0 
3. 48(3B. three •). 4. 656*04. 94(28. two 
a). 6. 59(2H. ■). 6. 76-7. 44(10H). 7. 85 
6*07. 68(18, two s) 


C,.B,.R*O.-0. lCBCfi, 
i+»fff:C. 68. 37 :B. 6.61; 

R, 12.22 
Hm&iC 68. 44:8. 6. 59: 

R. 12. 33 



ft 13-1 (ttl) 



So. 


CYR, 

II 

X 


% 


ap 

r 


[a 3^ CHCfi, 
(C) 


IR (CHCfi,) 
i> sax c«" 


'H-NMR 
6 (20011Hz) (CDCfi,) 




26b-vi 


u5)-rbco- 


65. 7 




+ 70. 5 
(1. 070) 


3370, 1625. 
1557, 1337 


1. 62(1H. ■). 2. 04 — 2. 45(1B). 2. 306*02. 32 
(3B. 2s). 3. 26. 3. 316*03. 50(3H. 3s). 4. 64 
6i04. 97(2H, 2a). 6. 59(2H. ■). 6. 82(IH. d. 
J - 8Hz). 7. 02(2H. ■). 7. 2-7. 4(5H). 7. 55 
(2B. d. J=»5Bz).8. 26(1B. s) 


CitBi*F>R«Oi 
8t2»ffl:C. 62. 39:B. 5.44: 

F. 10. 78:R. 11. 19 
W»)«:C, 62. 18:8. 5.48: 

F. 9. 98:8. 11. 12 


26b-vi 


CF,-^(5)-8HCO- 


89. 2 


m 


+ 80. 2 
(1. 233) 


3360. 1626. 
1544. 1326 


1. 64(1H, .). 2. 06-2. 47(1H). 2. 296*02. 33 
(3B. t.o s). 3. 28. 2. 316*03. 52(3B. three 
s), 4. 646x04. 95(2B. two ■). 6. 60(2B, »). 
6. 81 (IB. ■). 6. 95-7. !5<2B). 7. 20-7. 54 
(78). 8. 13(18. s) 


C,.B,,F,H*O,-0. ICBCfi, 
8+*ftt:C. 61. 17;B. 5. 33; 

F. 11. 12:i, 10. 93 
2£#Jfia :C 61. 25;B. 5. 40: 
F. 11. 18:1. 10.99 


27b- i 


Cfi-^C^-HBCO- 


72. 0 




+ 78. 4 
(1. 007) 


3360. 1698. 
1630. 1540 


1. 95—2. 45(28). 2. 17, 2. 226*02. 25(3H. 
three s). 3. 21. 3. 256*03. 29(38. three *). 
4. 31 — 5. 25(28). 6. 55(2B. a). 6. 70— 
7. 34(108). 7. 976*08. 17(1B. two •) 


C,»H, ,CCH.O, 
It*ffi:C. 64. 30;B. 5.63: 
Cfi. 7. 59:fl. 12. 00 
HS*ffl:C 64. 48;B. 5.80; 

Cfi. 7. 42:8. 11. 74 


27b- ii 


Cfi^_ 
<0)-*BC(r- 


80. 7 


ft 


+ 62. 1 
(1. 000) 


3260. 1700, 
1630. 1596. 
1544 


2. 0—2. 3(2B. a). 2. 17. 2. 236*42. 27(3B. 3s), 

3. 236*03. 26(28. 2s). 4. 386*04. S8(1B. 2a). 

4. 67(1B. a). 6. 52(18, t. J = 8Bz). 6. 61 
(1H. t. J«=8Bz),6. 8-7. 0(4H),7. 1-7. 5 
(6B),8. 02(1B. s) 


C,,B.,CfiH»0* 
8t*e:C. 64. 30:B. 5.83: 

Cfi, 7. 59. H. 12. 00 
?SS!ia:C. 64. 36 :B. 5.83: 

Cfi, 7.62:1.11.71 


27b-ro 


Cfi-/^~HHCO- 


76. 1 


2) 


+ 76. 9 
(I.OU) 


3260. 1701, 
1628. 1524 


I. 95-2. 3(2B. ■). 2. 18. 2. 226*02. 29 
(3B. 3s). 2. 226*03. 25(3B. 2s). 4. 256*^4. 54 
(IB. 2«>. 4. 66(1B, a). 6. SKiB, t. J = 8Hz). 
6. 61(18, t. J = 8Hz). 6. 83(1B. a). 6. 9—7. 3 
(7B),7.46(1B. a). 8. M(lH.d. J=SBx) 


C.,B,,Cfi«I.O, 
*t*ff :C 59. 89;B. 5.23: 

Cfl. 11. 14:1,11. 17 
*fflffl:C. 59. 79;B,5.21: 

Cfi. 14.02:8. 10.99 
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g i a - t (tt >) 
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CYR. ! 

s 




■P 

■c 


[a] D ° CBC4, 
(C) 


IS (CBCfiO 
u »»i ci" 


'H-NMR 
8 (200MHz) (CDCtf.) 


C,.B,oB*0, 


80. 
27b- tv 




84.2 




+ 70.7 
(1. 003) 


3370, 1698, 
1630, 1552 


1. 98-2. 2(2H. »). 2. 22. 2. 256X02. Ji 
(38. 30. 3. 216x03. 25(3H. 2i). 4. 416x0 
4. 62(2H. 2.). 6. 49(1B, t. J«8Bz). 6. 59 
(IH. t. J«8Bz), 6. 8-7. 3(13B). 7. 83(1H. ■) 


8tH:tt:C, 69. 93;B, 6.77; 

8, 12. 55 
*SStt:C, 69.36:0. 6. 62: 

I, 12.41 
C..B,-,F.I*0» 


27b- v 




75.6 


ft 


+ 64. 5 
(1.001) 


3370, 1703, 
1630, 1SS0 


2 00-2. 40(2B). 2. 19. 2. 246X02. 3DUB, 
three .), 3. 24, 3. 26. 3. 296x03. 3l(3H. four 
,), 4. 35-5. 24(2H), 6. 55(2H. •). 6. 70- 
7. 40(8H). 7. 45-7. 67(2B). 8. 246x08. 35 
(IB. tto ■) . . 


ttHtffi:C. 62. 38;B, 5.44: 
F, 11. 19; 8, 11. 39 
62. 28:B. 5.40: 
p. 9. 17:8. 11. t6 
C*tH».I40, 


27b-vi 


B 


58. 6 


iss-isf 


+ 124.3 
(1. 003) 


3540, 3380. 
1635. 1540 


2. 06-2. 39(2B), 2. 196x02. 23UH. t»o 

3. 226x03. 24(3H. two •). 2. 586x02. 80 
(2B. two ■). 6. 58(28, ■). 6. 84-7. 80 
(UB),9. 356X09. 44(IB, two •) 


St#«:C. 71. 03;H, 6.16: 

8, 12. 27 
Hfldtt:C r 7Q. 64:fl, 6. 13: 

8, 12.15 
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% 


•p c 

■c 


a] D CHCfi, 
(C) 


IB (CHCfi») 
v pax C*"' 


'H-NMR 

(CDCfia) 


C.»H,T8.0,Cfi 


80. 

26a- i 


R* 

ce^^-8Hco 


70. 5 




- 98.6 
(I. 109) 




1 62(1H. .), 2. 04-2. 45UH). 2. ZTWOZ. « 
(3H. two •). 3. 25, 3. 286i03. 49(3B. three 
■ ), 4 53-5. 00(2H). 6. 52-6. 72(2H), 
6. 78-7. 10(2H). 7. 14-7. 40(8H). 7. 88 
(1H.O ~- 


atff*S:C. 64. 30;H. 5. 83: 
8. 12. 00:«. 7. 59 
HiMtt "C 63. 96;B, 5. 91; 
8, 12. 24:Cfi, T. 61 
C,,HitI*0*CC 


26e-ii 


(o)hihco 


77.7 




- 78.6 
(I. 149) 




T 62(1H. ■). 2. 05-2. 44(1B). 2. 28*102. 33 
(38, fo «). 3. 27. 3. 306*03. 49(3H. three 

,).4.S5-5.0l(2B).6.59(2B. .). 6. 78 
-7.50(IOB).7.95(1B. «) 


|f)|:«a:C, 64. 30:B. 5. 83: 
8, 12. 00:Cfi. 7. 59 
$|»je:C 64. 11:1. 5. 95: 
8, 12. 27:Cfi. 7. 51 
C.«B»oK»0« 


26«-i* 


MeO^ 

^(^-*BC0 


77.4 




- 74.9 
(I. 038) 




1 6K1B. .). 2. 04-2. 44(1H). 2. Z7BXOZ. 
(3B. two •). 3. 26, 3. 306X03. 48(3H. three 

»). 3. 76. 3. 7781d3. 78(3H. three s). 
4. 656X04. 94(2B. two ■). 6. 58(2B. ■). 6. 77 
— 7 4fl(10H).7. 736Xd7. 76(iB. two t) 


S+HCtftC. 67. 51 :K. 6. 54: 

8. 12. 11 
H*iJtt:C. 67. 39 :B. 6. 63: 

1. 12. 33 

Ci«BaoN«0» 


26»-v 


ie^ 


76. 1 




. - 74.2 
(1. 002) 




"l 61(1B. .). 2. 03-2. 45(1B). 2. 276X02. 9141 
(3H, two «). 2. 32(3H. «). 3. 25. 3. 296X0 
3 48(3B. three •). 4. 6S8X04. 94(2B. two 
•).6. 59(2H. .). 6. 76-7. 44(l0B),7.85 
t^n ««f m. t«o ■) 


S+*tt:C, 69. 93:8. 6.77; 

1,12.55 
%Mff:& 69. 75.B, 6.81; 
8. 12. 55 
C»7B,t8*0*F. 


26«-vi 


CF,-@-8BCO 


75.6 




- 83.8 
(1. 052) 




I 64(IB. ■). 2. 06-2. 47(IB). 2. 296x02. 3 
(3B. two «). 3. 28. 3. 316X03. 52(3B, three 
,), 4 648104. 9S(2B, two ■). 6. 60(2B. ■) 
6. 8KIB. .). 6. 95-7. 15(2fl). 7. 20-7. 54 

cm. a. iKii. •) 


itKC«:C. 62. 39:B, 5.44; 

8.11.19;F. 11.39 
*8W«:C.62. 16:B. 5. 50; 
8. ll.2l:F. 11.04 
1 C,.H..H»0» 


26«-vi 


CB.-(o)-BBC0 


78. 4 




- 78.4 
(1.031) 


2365, 1625. 
1542. 1512 


" 1 60(18. .). 2. 02-2. 43(1B). 2. 26W02. i 
(3H. two .). 2. 29(3B. .). 3. 24. 3. 266x0 
3. 47(3B. three ■). 4. 55-5. 00(2B). 6. 53 
-7. 40(I2B). 7. 536W7. 57(18. two •) 


8tH«:C69.93;B. 6.77; 

8. 12. 55 
1S*J«:C.69. 5S:B,6. 80; 

8. 12.61 
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•P 


[o3 D chc«. 

<C) 


IB (CBCa.) 
v iax CM' 1 


■H-NMR 

( CDC0.) 




26i-tx 


CF,. 


25. 2 




- 21.6 
(1. 006) 


8815. 1536, 
1522. 1498. 
1331. 1122 


1. 84(1B, a). 2. 07-2. 48(1B). 2. 80*102. 32 
(3B. tto •). J. 20. 3. 21. 3. 49*103. 51(3B. four 
i). 4. 64*105. 01(1B. two ■). 5. 30**05. 60(1B. 
two a). 6, 52-6. 74(2B). 6. 86(IB. •). 7. 03 
fia .1 T fft — 7 flBfAR) 8 20—9 10(lfl) 


C..fl.*».0«SF 
StJ«tt:C. 60. 45;B. 5. 27; 
I. 10.85;S. 6.2i;P. 11.03 
*M«:C.60. 6l;B, 5.36; 
1. 10. 95:S. 6. 30;F. 11. 58 


26a- x 


e 


71. 8 


- 


-115.6 
(1. 069) 


3455. 8400. 
1655, 1630. 
1542. 1492 


1. 59-i. 85(18). 2. 12-2. 55(1B). 2. 21*102. 33 
(8B. two i). 3. 25. 3. 27. 3. 44*103. 48(3B. four 
$), 4. 55. 4. 77*105. 06(2B. three ■), 6. 61 
(2B. a), 8. 83(18, a), 6. 98-T. 80(10B). 
9. 30(1B. •) 


C t tBi »i*o* 

ftJM:C.71.03;B. 6.18: 

1. 12. 27 
*JWtt:C 71. 08;B. 6.25; 

V. 11.94 


27a- i 




89. 6 




- 83.5 
(1. 066) 




1. 95-2. 45(2B). 2. 17. 2. 22*102. 25(3B. 
three •). 2. 21. 3. 25*103. 29(3B. three •). 
4. 21-5. 25(2B). 6. 55(2B. ■). 6. 70- 
7. 24(10B). 7. 97*108. 17(1B. two •) 


Ct«BtTl«0«C4 
tt*«:CB4. 30;B. 5.83; 

I, 12.00:C«. 7. 59 
*«ff:C. 64.12:8.5.93; 

B. 12. 04;Ci, 7.86 


27a- v 




98.9 




- 67.6 
(1. 027) 




2. 00-2. 40(2B), 2. 19. 2. 24*102. 30(3B. 
three f). 3. 24. 3. 26, 3. 29*103. 3l(3B. four 
■). 4. 35-5. 24(2B). 8. 55(2B. a). 6. 70-7. 40 
(8B). 7. 45-7. 67(2B). 8. 24*108. 35 
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tffl^T "7 5 7 •> a ^ D V h ? 7 * - (KR 1 

^ /V : -4-^^=4 : 1 )T«S L t [ 2 B b] 1 . 
6 9*(2 5. 5%)^?lo, 
[ a ] " D * + 20.1±0.6(c. 0.854 ; CHCfi») 

I R u »ax(.C H C fl,) : 3 4 3 0 . 3 2 8 0. 
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D 
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0['H]-CCK - 8tS^*«r, 

['H]-CC K - 8§S(*e&SS$K©e* 
^KITOS I 5 (c^-r o 
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**liifc«©fc»©8E*Die5R([*H]-C C K - 0 
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